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Proceedings of the Royal Society of 
Queensland. 

Presidential Address. 

SOME SCIENTIFIC INVESTIGATIONS 
AFFECTING QUEENSLAND. 

By PitoFBSsoR H. C. Eichaeds, D.So. 

Geology Department, University of Queensland. 

[Delivered before the Royal Society of Queensland, 27th March, 1939.] 

Three years ago, on my return from over a year abroad, during 
which time many research institutions were visited and many 
scientific investigators were met, I addressed this Society on the part it 
had played and should continue to play in matters pertaining to research. 

^ Some of you will remember my reminding you that when this Royal 
Society was founded — over fifty years ago — those responsible decided 
very wisely that the objects should be : — 

^^The leading objects for which this Society is established are 

the encouragement of scientific research and the study of new 

applications and laws/’ 

Since that reminder to you I have thought much about the matter, as 
it has been my good fortune to be associated very closely with many 
research activities, both within the State and beyond it. 

Events of world-wide importance move rapidly these days, and the 
necessity for this Society to do what it can in furtherance of its ^‘leading 
objectives” was never more urgent than now. • ^ 

You do not need to be told of the changes which have come over the 
world’s methods of trading, and you are all well-informed as to the 
influence of these as far as the Empire is concerned, and Australia in 
particular. Things have changed very decidedly, and we need to use to 
the very best advantage all our resources — ^material, research, and human. 

The time has not long passed when those who knew, the value — 
economic and otherwise — of research had to implore .those whom it would 
most benefit as to the wisdom of supporting research investigation both 
financially and in kind. 

It is one of the most hopeful features of our outlook to-day that 
there is an ever-widening appreciation of the value of these research 
inquiries. 

When times are bad — as they were in Australia in 1929 onwards — 
everybody turns to the economist and to the research scientist, but 
there is still a very human tendency to forget about the scientist when 
times of prosperity return, and then in times of adversity to east the 
blame on him for not doing something to prevent these unfortunate 
circumstances. 

Perhaps the best, but also the most unfair, tribute paid to the 
scientist is the blame east upon him for the development to-day of 
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tremendous methods of destruction of structures and of mankind. 
Presumably there are those who think that the progress of science may 
be halted. It cannot he halted, nor should it be. Man himself should 
develop, and in his own way keep pace with this development. This 
matter is an extremely serious one, but, I fear, a fruitless one for me 
to pursue this evening. May I, however, take up with you the question 
of aiding and abetting the conduct of pure research investigations ? 

The Commonwealth Government is an enlightened one as far as 
research investigations are concerned, especially those relating to the 
application of science to industry. Through the Council for Scientific 
and Industrial Research, we now spend about a quarter of a million 
pounds yearly on research investigations. These are nearly all affecting 
the primary industries, and as time goes on, with our mandate to engage 
in the research investigations relating to secondary industries, this figure 
must, of course, increase. The State Governments — especially that of 
Queensland — also are very enlightened in this respect, and they are 
working in the closest co-operation with the Commonwealth. 

What this Society, along with its sisters and universities, needs to 
do is to safeguard the position of pure research, because applied'research 
of an economic and industrial nature can yield only results in accordance 
Avith the development of pure research. 

“Research for its own sake” is a slogan that every one of us should 
paste in his hat. Governments now have learned the wisdom of finding 
money for the applied researches; -w'hilc years ago they may have 
prospered without organised industrial research, to-day tlKjy know they 
will fail without it. But they seldom realise how fundamental to those 
applied researches is the encouragement and development of pure 
research investigations. On Royal Societies and universities there are 
very heavy responsibilities in this matter. It is well to remember that 
the teachers of advanced science must engage actively in research investi- 
gations if they hope to inspire their students. They must attempt to 
advance the frontiers of toowledge, or the frontiers will leave them 
rapidly behind.* 

Mention should be made of the important scientific investigations 
mainly in the nature of pure research which have been going on in regard 
to the Great Barrier Reef over a period of sixteen years. This work was 
initiated within Queensland, and is not only administered from here 
but has also been carried out mainly by Queensland investigators, with 
the exception of the work of an expedition of British Scientists in 
1928-29, which was organised by the Great Barrier Reef Committee. 

The results of these investigations, both by the members of the 
expedition and by the local workers, ai-e published from time to time and 
are known to those scientists throughout the world who are eoneemed in 
coral reef investigations. This work is continuing year in and year out, 
and is a good illustration of solid, quiet, pure research along a programme 
carefully worked out and pursued in an unostentatious fashion. 

Associated with the pure researches are certain applied researches 
of industrial importance, but it may be said definitely that the value of 
these latter investigations is based completely upon the pure research. 
The use in the cement making industry to-day in Brisbane of the coralline 
deposit at Mud Island in Moreton Bay instead of the limestone material 

* ^viet Seienoe, J. G. Orowther, page 20. 
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from Gore is an excellent illustration of the economic results, often of 
great importance, which follow upon pure research entered upon simply 
in the spirit of research for its own sake/’ 

May I appeal to every member of this Society to help in the 
encouragement of pure research, and, as a reminder of its absolute 
necessity in the proper development of our country, may I furnish a 
few instances which, if necessary, you can use when you are '^passing 
on the torch”? 

As pointed out by Sir Prank B. Smith,* it was Eoger Bacon who 
first urged the experimental method in gaining knowledge, and 300 years 
later Gilbert became famous for his experimental work, especially that 
on magnetism. Galileo, a contemporary of Gilbert, also, as you know, 
favoured, in spite of tremendous opposition, the experimental method. 
The first great revolution in industry which resulted from the work of 
Black, James Watts, and others on the nature of steam followed upon the 
results of experiments. 

Who Would have thought that the experimental work of twenty-five 
years ago which resulted in the then laboratory toy we now know as 
the photo-electric cell was producing something that to-day is a vital link 
in the ^‘talkies,” is used as a burglar alarm, operates in large stores to 
switch lights on or off, with variation in daylight illumination, groups 
electric lamps according to their candle-power, arranges cigarettes in 
rows with the imprinted name uppermost, selects cigars by the colour of 
the outside leaf, controls the magnitude of electric currents, is used in 
television, and furnishes a completely unbiassed decision as to the order 
in which racehorses finish? 

Unquestionably, in the past there has been a considerable amount 
of capital (pure research discoveries) accumulated, and we have been 
living on that capital. It must be supplemented, however, and the need 
for constant replenishment must be appreciated far more widely than is 
the case to-day, and especially by Governments. One may say that 
nearly every fundamental discovery has originated in the laboratory 
devoted to pure science when no regard was being paid to its possible 
practical application. 

. Faraday’s discoveries, in which lay the germ of all our dynamos and 
electrical* power units, were believed originally to be of no practical 
importance. Pasteur’s researches, which led him to study fermentation 
problems and, later on, the control of disease, were originally conducted 
as pure scientific investigations. It took over twenty years from the time 
that Clerk Maxwell mathematically proved the existence of electro- 
magnetic waves for them to be actually produced and recognised, and on 
this we have based to-day the great system of wirele^ and radio as we 
know it. Mendel’s discoveries in heredity and cross-breeding, which 
have meant millions and millions of pounds to us in Australia in 
connection with the development of our modern varieties of wheat, 
originally had no industrial application. 

In spite of the above, one of the main difficulties to be overcome in 
Australia is the recognition of the importance of scientific research and 
the creation of an atmosphere which will encourage research in all 
departments of knowledge. 

* Norman Lockyer 's Lecture, 1032, page 6. 
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"Were it not for tlie capacity to float ofl! separately the lead sulphide 
and the zinc sulphide from the Mount Isa ore, we should not have had 
the big industrial development at Moimt Isa which has already seen the 
expenditure of so many millions of money. 

There has been a tremendous change during the last few years, 
and many who viewed the scientist with suspicion, and certainly would 
have none of him about their precincts, now come almost cap in hand to 
invoke his aid, and, as I could indicate to you from O.S.I.R. expeidence, 
they come now with hands full of money begging us to do the scientific 
work which they now realise is of such fundamental importance. 

Referring to the co-ordinated research efforts so often talked of, the 
following remarks by Dr. F. P. Keppel, the President of the Carnegie 
Corporation of New York, are interesting*: — 

‘ ‘ There are fashions in research, just as there are fashions in bats 
and gowns. To-day we have the endoci’ines, the cosmic rays, heavy 
hydrogen, the outer galaxies, pioneer belts. There are fashionable 
techniques — ^the bombardment of the atom, the partial correlation, the 
private life of the long-suffering banana fly, the photo-electric eye, 
linguistic atlases. For a while we are all excited about the possibility 
of deliberately planned co-operative research. 

“We are not so sure to-day. 

“It was, by the way, the degree of foundation support going to 
enterprises of this kind a few years ago which evoked the cry from my 
predecessor on this platform, Professor Zimsser, of Harvard : — 

“ ‘Research Councils and foundations organise co-operative 
researches, thinking that the shy truth can bo snared by the noisy 
advance of a well-drilled company of technicians, forgetting that 
discovery was ever a solitary task, in which co-operation must be 
spontaneous, asked as the need arises by one lonely seeker from 
another.’ ” 

In support of the view that it is absolutely essential to have pure 
research fostered and encouraged, let us see what our very practical 
friends in XJ.S.A. think about it. 

Dr. Keppel estimated that in 1927 some £43,000,000 was spent in 
XJ.S.A. and about 90 per cent, of the funds came from industrial and 
commercial bodies. Much of it was necessarily routine and utilitarian 
research or investigation, but there are many shining examples to the 
contrary — e.g., Lan^uir’s work in the realm of pure physics is known 
the world over — he is on the pay-sheet of the General Electric Company. 
Other instances are contributions by scientists on the staff of the 
American Telephone and Telegraph Co. — one on endocrinology, another 
on the piiysies of light and the chemistry of pigments, and another on 
personal analysis. None of these has anything much to do with telephones 
or telegraphs. 

Of course, we need scientific workers of the very best calibre, and, 
speaking generally, the best men for these research posts are our own 
trained graduates who are “topped oif,” if necessary, by carrying out 
post-graduate or research activities in carefully selected institutions 
abroad — ^in those places where they may receive the best inspirations and 

*F. P. Keppel: Philanthropy and Learning, page 16 , 
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where they may become acquainted with the right technique. Naturally, 
we will be well-advised to recruit to a limited extent our research services 
from time to time by carefully selected people from abroad, but we will 
find it increasingly harder to induce the old country to send us good 
men — it wants them all herself — ^but, fortunately, the local product, 
adequately trained and experienced, has already demonstrated a fitness 
to undertake the tasks the country asks of it. 

The provision recently by the Commonwealth Government of £30,000 
per annum to be used through G.S.I.R. in conjunction with the several 
universities in Australia in the stimulation of research and in the train- 
ing of young graduates as research investigators was most wise. It 
has provided facilities which were sadly needed — in our own University 
especially — and now the way is clear for anyone who has a ^ ^ flair for 
research investigation to engage in such an activity. The provision of 
these facilities should be known as widely as possible, and the Common- 
wealth Government and the University would welcome into this scheme 
those qualified and competent to serve their country in this all-important 
matter of research. 

While more details will be given of applied researches than of pure 
researches, it is hoped that the impression will not be left that pure 
researches, as such, have no sound establishment in Queensland and in 
Australia, for quite definitely they have. 

Applied researches have prominence in this address because most 
of those who read it will be more concerned in that direction, and the 
necessity of applying the results of scientifically conducted experiments 
to our industrial activity is of such paramount importance. 

As already indicated, applied researches can progress only on a 
sound basis of pure research. A long list of scientific research into 
physical, chemical, engineering, zoological, botanical, geological, and 
paimontological matters could be drawn up, but anyone especially 
interested is advised to consult the proceedings of the various State 
Royal Societies and of the Australian Institution of Engineers, also the 
Memoirs of the various State museums. 

Let us now consider some of the research investigations which have 
taken place in the past, which are going on at the present day, and which 
will need to take place in the future. A purely cursory examination 
indicates that to-day a vast amount of research is taking place within 
Australia, and in Queensland, in particular, a very wide field indeed is 
being covered. This field has, generally speaking, been in the realm of 
primary industry, but we are on the eve of an enormous development on 
the secondary industrial side which will necessitate the application of a 
considerable amount of energy, time, and money. 

With confidence one may review the past record of achievement and 
think particularly of the spectacular success which attended the 
subjugation of the prickly-pear problem by biological control. Let us 
realise that going on at the present time is this extremely interesting 
work on chilled beef which brings in its train the necessity for research 
investigations into the fattening of cattle on improved pastures in our 
coastal regions. The realisation that the base-metal mining and milling 
industry at Mount Isa was determined by the capacity to apply selective 
flotation methods to the various sulphides in turn brings home to one 
the part which such investigations play in the buil^ng-up of a country 
by the provision of raw materials for industrial activity. 
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It has been borne in upon us in a rather brutiil manner these last 
few years that we must learn to stand upon our own legs and that 
competition in the world’s markets to-day, as far as our primary 
products are concerned, is very keen indeed. Not only must we learn 
to produce the goods, but Ave have to transport them and market them, 
often under grave disadvantages as far as distance and time are con- 
cerned. In Gi'eat Britain a certain measure of x)rcfereuco to Empire- 
produced goods exists, but we have keen competition from our sister 
Dominions, especially Canada, South Africa, and New Zealand. While 
New Zealand and Australia together face the almost eipial and great 
handicap of distance. South Africa, like the Argimtine, our great 
competitor for so many products, has advantages over us. 

In matters relating to foodstulfs, these disa<l vantages hit us rather 
severely, but, as a result of long, patient, and careful research investiga- 
tions, the disabilities are becoming lessened day by day, but possibly 
will never be overcome completely in all eireumstauces. It is only by 
research investigations, however, that these disabilities can lie reduced 
to what may be spoken of as a reasonable vanishing point. 

The experiment made at the Low Temperature llesearcdi Station in 
the University of Cambridge some years ago as to length of time a piece 
of beef could bo kept without decomiiosition was the basis on which our 
chilled beef export trade is built. It was found that by chilling and 
providing an atmosphere containing a certain p(>,r('.ent.age of carbon 
dioxide the sound life of beef coidd be much extended. 

It is a far cry from that, original ('xpesriment to the existing position, 
and it is pleasing to note that in Brisbane so much of the res(farch on 
chilled beef has been done by C.S.l.Jl. oflicers provided with facilities by 
the Queensland Meat Board. 

In Queensland wo do well to remember that at present our primary 
products are of chief imi)ortanee, and it is useful to recollect that about 
80 per cent, of the value of what we send away is produced directly and 
indirectly from the land. 

In connection with these primary products, we have some five 
considerations to bear in mind: — 

(1) The preparation for the crop, whatever it may he; 

(2) The production of the crop ; 

(3) The harvesting; 

(4) Preparation for marketing; 

(5) Transport to markets. 

Speaking generally, our record is satisfactory in the first three. 

Unseasonable factors over which at present we have no control at 
times have to be met, but we can take a fair degree of satisfaction in 
the knowledge that, relatively to other countries, we hold our own in 
these matters. Regarding (4) — ^the preparation for marketing — ^we 
cannot deny, avoid it as we would wish, that we are very remiss in many 
directions, and in respect to (5) — ^transport to markets — we have very 
grave disabilities to overcome, mainly owing to distance and time. 

Research investigations are more applicable and fruitful of results 
in the matters' relating to the preparation and the production of the 
. crops than in tho others, but transport Jjflculties are grave. 
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All the beneficial results from these research investigations will, 
however, be much depreciated if the preparation for marketing is not 
carried out properly, and I am afraid that we in Australia are very 
neglectful in this matter. People here refuse to believe this, I know, but 
the agents in Oovent Garden markets have told me, and will tell you 
also ; moreover, they will show you the evidence, which cannot be* denied 
— seeing is believing! 

In many cases the results of research in other countries may be 
lifted readily and applied out here with beneficial results. Unfor- 
tunately, this cannot always be done, and in this respect, perhaps, 
Queensland is at a greater disadvantage than some of her sister States, 
because the country is either sub-tropical or tropical, and because of the 
White Australia policy. 

We can take much quiet satisfaction in the developments which have 
taken place, but we must accept the challenge in regard to the difficulties, 
and also appreciate the fact that these difficulties can be met in one 
way only, and that is by the application of the results of research 
investigations carried on relentlessly year in and year out. 

Now let us turn to the dairying industry. In Queensland there has 
been a perfectly wonderful expansion, and to-day, under normal seasonal 
conditions, we produce something like five times as much butter and 
cheese as we did twenty years ago. 

The industry is conducted right from the southern border of the 
State up to the Mossman area, about 1,000 miles further north (a range 
of latitude of some 12 degrees) , and for some 400-500 miles within the 
tropics. This performance is unparalleled elsewhere, but it brings with 
it certain definite problems. 

The results of all the research on butter and cheese cultures, on 
improved pastures, &c., in Denmark may be lifted, holus-bolus as it 
were, and be applied with great success in New Zealand, or, say, 
Victoiua, because of similar climatic conditions. But you cannot do 
it for this State because of the different climatic and pasture conditions. 
We have to tackle our own problems and work them out ourselves 
if we are going to continue the success which has already attended this 
wonderfully expanding industry. Such things as the proper selection 
of cows, the use of good bulls, the need for milk-testing, and the 
necessity of proper hygienic conditions, of course, when more extensively 
and better applied, will do much, but the climatic conditions of the 
industry here and the peculiarity of our pastures have to be carefully 
studied, evaluated, and the results applied. 

While one speaks eulogistically of this very great extension of an 
industry, one often wonders whether in the past the exploitation of 
certain resources, especially of the non-recurring mineral type, has 
been of as much benefit to the State as it might have been. The question 
of whether the State should allow non-recurring resources to be exploited 
until the fullest investigation as to their amount, quality, ^ and character 
has been made is a very important one. While not bewailing the mining 
in the past of very important auriferous deposits in Charters Towers, 
Gympie, Croydon, and elsewhere, the fruits of which both directly and 
indirectly did so much to bring about the development of Queensland,. 
I would like to draw your attention to the exploitation of the coal 
resources of the Ipswich area. Here we have closely adjacent to a big 
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city "wMch in the future will he very much more important as a miinu- 
faeturing centre than it is to-day material which, as marktd,cd at 
present, must be rated as a relatively inferior coal product, espec.inlly 
for steam-producing purposes. The development of this held by a largo 
number of small collieries has not lent itself suitably to the infi'oduetion 
of modern coal-washing plants, and ho we find there is placed upon 
the market, at a relatively high cost, a dirty product with a high ash 
content not very acceptable to many who must use it. 

This same coal has many virtues as a source of hy-prodnets Impor- 
tant in industry, and perhaps in the not-t.oo-distant future will have 
a value as a raw material for conversion into oil infinitely above its 
present steam-raising value. 

Please don’t misunderstand me. I don’t suggest we should hold 
up the development of a country, or that we should advocate flui non- 
use of this coal; but it may well be that it would have been a far hotter 
thing for Queensland over a long term of y(mr,s if thert^ had been a 
less active operation upon the relatively limited coal resources of this 
field. The application of research investigations to such material is 
of far-reaching importance in answci'ing sucli qu(‘.stion,H as 1 have raised. 

At Broken Hill many yeai's ago there were evolvi'd for llui first 
time anywhere wet methods of concentrating the brnd-sulphide content 
of unaltered ore-bodies. In tim evolution of mechaidmiil <Icviis-.s for 
harvesting crops and in tlu^ discovc'ry of dry-farming nmlliods long 
before they wore termed siu'li in Am(!rien--Anstriilia. lias sliown liiu* 
inventiveness through her re.seareh invest igatioiis. 'Phe product ion of 
rice in the Lecton irrigation area of the llivcidtia by the iipplicat.iou 
of wholesale methods of cultivation and harvesting, sucli as nro usi'd 
in wheat-farming, has been attended with great sueeess, esiaadully 
in regard to the cost of production. 

In the past there has been evolved that woiuleiTitl Aust rallan animal 
w^hich we call the Australian Merino sheep. Wc cannot retrace the 
steps of its evolution to see exactly how this wonderful eiul-point as 
far as a wool-producer has been achieved, but of the results there is 
no doubt, as the whole world acclaims. 

All of these achievements show the capacity of the jicople in this 
country to face up to their own problems and to' apply research investi- 
gations with henefieial results. 

With pride, Queensland may talk of the triumphal march of progress 
which has attended not only tho production of sugar-cane tonnage per 
acre, but also the efficiency of tlie milling of that material by white 
men within the tropics. 

Some ten years ago three University science graduates were sent 
■abroad for a protracted period to study various aspects of sugar 
production. Subsequently they were placed in executive positions. The 
Bureau of Sugar Experiment Stations, as a result, has a strong and 
sound scientific leavening, and developments of great importance to 
the industry have taken place in both field and mill. 
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The following table and subsequent observations which have been 
furnished by the Director of the Bureau illustrate this clearly:— 

Average for Queensland — 


1918-1927 1928-1937. 

Tons' cane per acre . . . . . . 16-51 18-53 

Tons sugar per acre 2-17 2-66 

Tons cane per ton sugar . . . . 7-62 6-97 


The increased sugar yields per acre reflect both better farm work 
and improved milling performance. The yield figures for 1936 and 
1937 are even more striking, as they show 21-1 and 20-6 tons of cane 
and 3-04 and 3-06 tons of sugar per acre, respectively, while the tons 
of cane required to make 1 ton of sugar were 6-94 and 6-73. The cane 
and sugar yields for 1938 are estimated to approximate closely to these 
values also. 

Costs of sugar manufacture have been substantially reduced by 
milling I'esearch work; they are reflected in both accelerated crushing 
rates and improved sugar recoveries. Records for the past ten years 
only are available,- but a comparison of the 1928 with the 1937 data 


show : — 

1928 1937 

Average crushing rate, tons cane per hour . . 47 (1932) 59 

Sugar extraction, per cent. . . . . . . 94-2 95-2 

Boiling-house efficiency. . . . . . . . 95-7 96-7 

Tons of added fuel, B.Th.U.’s (millions) per 

ton cane 2-8 2-4 


As far as forests products are concerned, we find in Queensland 
especially a very active programme of research in the extension into 
the field' of the results of scientific investigations. Seasoning, utilisa- 
tion, chemistry, wood structure, timber physics, mechanical properties, 
preservation, plywood veneers and glueing, and the many uses of such 
products as gums, essential oils, tan barks, plasties, artificial silk, &e., 
are all sub,iects of keen investigation, and, speaking generally, the 
fundamental research in these matters is done primarily in the Forests 
Products Laboratory of C.S.I.R., while a certain amount is done also 
in University laboratories. 

Silvicultural research in Queensland to-day is most vigorous and 
is certain to yield results of great practical importance. It is essential 
that we know the best means of perpetuating our forests, and, especially, 
how to do that while at the same time obtaining the maximum produc- 
tion of marketable timber. 

In this State the work has been concentrated on those forest types 
which produce the bulk of the State’s timber requirements. 

In the making of roads which will last and render the service 
required, the old order has changed. To-day much testing of soils for 
stability under varying conditions, of gravels for soundness and binding 
properties, must be done. In this way only is it possible to build from 
the bed upwards a stable road, and the application of such research 
work is now made in most of the States, and it is pleasing to note that 
it is being done on reaUy sound lines in Queensland. 

Later on in this address the question of what dividends are paid 
by the capital invested in research investigations is considered on a 
broad basis, but at this stage let us consider whether or not wheat 
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research in Queensland has paid. I am indebted to the Under Secretary 
of Agriculture and Stock for the following: — 

“In Queensland, prior to the year 1910, the area of wheat haiwested 
did not exceed 100,000 acres, the average yield per acre received being 
comparatively low, owing to the lack of suitably prolific varieties capable 
of resisting rust, maturing sufficiently early, and withstanding the effect 
of moderate storm rains. 

“The position is now entirely altered, as a steady expansion has 
taken place during the last twenty years, culminating in the recent 
record harvest, estimated to exceed 7,000,000 bushels from an area of 
over 400,000 acres. 

“The wheat-improvement activities of the Department of Agricul- 
ture and Stock can claim responsibility for a large share of the expansion 
noted, especially in regard to average yields per acre, as over half 
the wheat acreage now consists of varieties evolved at the former Roma 
Experiment Farm under the direction of Mr. R. E. Soutter, wheat- 
breeder, and introduced into general cultivation through the medium of 
trial plots on the Darling Downs. 

“Pioneering work was commenced at the Roma farm in the year 
1906, with a view to the expansion of agriculture in the Maranoa. 

“For the ten-year period 1916-1925, the average yield per acre 
in Queensland was 11-38 bushels — an average which advanced to 14-92 
bushels per acre for the following decade (1926-35), being an increase 
of over 3 bushels per acre. 

.“'With an acreage of 400,000, and regarding wheat as selling at 
3s. 6d. per bitshel, the increase represents a gain of £210,000 per annum 
to the State — a sum which more than compensates for the moderate 
outlay for wheat research during recent years. 

“Naturally, due credit must be given to improved cultural methods, 
coupled with the introduction of tractors and improved farm machinery, 
particularly the combine-drill and header-harvester, but in this sphere 
the Department has also been assiduous in advocating early .summer 
fallowing and the correct use of available machinery. 

“At the former Roma Experiment Farm the average yield per 
acre in both field and experimental blocks considerably exceeded the 
low average yield for the Maranoa district, thereby demonstrating the 
value of timely and thorough cultural operations.” 

Perhaps the most spectacular success of all our great stdentifie 
research investigations has been in the biological control of prickly- 
pear. This, plus (and a very important plus) the adininisitratioii 
provided by the State Prieldy-pear Land Commission, brought out the 
wonderful results which are now so well known and which are so 
justifiably acclaimed. 

Australia has during its 150 years of settlement exhibited a capacity 
to face up to and to solve most of the difficulties which it has met. The 
protective policy of the country, especially since Federation, no doubt 
has helped much, particularly in secondary industries and in the sugar- 
cane growing and milling industry. It is interesting, however, to 
compare the efficiency of industries such as the steel-manufacturing and 
sugar-cane growing and manufacturing industries, which have had such 
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solid protection, with corresponding ones in other parts of the world* 
If you make this comparison, you will be pleased to find the result is not 
by any means to the disadvantage of Australia — it is decidedly the other 
way. 

Problems relating to the production of our animal products are very 
great and are due, like most of our troubles, to the introduction, 
accidental or otherwise, of organisms not indigenous to this country. 
The introduction of animals and plants from elsewhere, with the disturb- 
ance of the balance arrived at by nature over a long period of time, 
brings in its train a long list of problems which exercise to the full the 
energies and ingenuity of our scientists, 

I have not the time to deal with the effect of cattle tick infestation, 
of buffalo fly attack, or of soil deficiencies as far as cattle are concerned, 
or of the troubles the sheepmen have in Western Queensland in keeping 
up their flocks by natural increase alone, or of the extremely serious 
results of the blowfly attack, &c. These matters, together with all the 
pest problems associated with the growth of crops such as tobacco, cotton, 
&c., are the subject of much experiment and research by Commonwealth 
and State. 

Brilliant success has attended some of the investigations, such as 
overcoming prickly-pear and blue mould in tobacco, or in connection 
with pleuro-pneumonia in cattle ; but the challenge offered by the tick, 
worm nodules, the blowfly, nut grass, and noogoora burr — ^jiist to name 
a very few — demands the best brains provided with all the facilities of 
training which modern civilisation can provide. 

The dividends to be won by the investment of money in researches 
of this type are great, but there must not be too much impatience 
exhibited by the investor. The money put out must be regarded as 
patient^’ money which sooner or later is likely to yield enormous 
dividends. 

While most of the researches indicated in this address have been 
related to either the primary or secondary industries, we must not over- 
look those on diseases affecting man. The great work in Queensland by 
a past-president of this Society on filaria made him known throughout 
the world. I speak of the late Joseph Bancroft.* Several other medical 
members of this Society have carried out researches of far-reaching 
importance upon problems which affect man and his environment within 
this State. 

Within the State Department of Health and Home Affairs work on 
Weirs disease and certain fevers is especially worthy of note. 

Medical research of a scientific character will, no doubt, be carried 
out in Queensland in the future on more extensive lines than in the past 
now that we have a medical school within the University. 

While one may take confidence out of our past performances, it is 
perfectly clear that our future existence and expansion are based more 
and more on the application of the results of scientific investigations. 
In the past we have shown we can produce the men. We certainly have 
the problems which are to be solved. 

Enough has been said to indicate the worthwhileness of research and 
the necessity for its continuance in this country, but there are those 
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so-called hard-headed business people who ask for figui’cs in support of 
the paying character of research. One hopes that already in a gc'iu'ral 
way justification for this has been made, but if one must have figures, 
then let us see what has been the experience in the motlnu* country of 
recent years. 

Amounts spent on research and the. results. 

J. D. Bernal,* in a recent article on “A Policy for ►Scientific Re-seareh 
for Britain,” discusses the question of what is the scale of iMundifs which 
science is capable of giving to industry, agriculture', and lu'alth, and he 
considers that they are not at all realised. He says that, eotii]>ai'ed with 
any other form of expenditure, science is capable of yielding a return 
incomparably greater. 

There is, of course, difficulty ux getting precise figures on matters 
of this kind, but figures have been provided by the Dcquirtinent of 
Scientific and Industrial Research of. Great Britain, and they show that 
research conducted by the Department at a cost of a few thousand 
pounds “has in many cases saved the industries concerned liundri'ds of 
thousands of pounds per annum.” 

Some economies effected as a result of the researches carried out 
‘by D.S.I.R. in connection with six research associations — namely. Iron 
and Steel, Non-ferrous Metals, Electrical Industries, Refractories, Food 
Investigations Board, and Cotton — show that on an expenditure of not 
more than £400,000 economies have been yielded of not less tlian 
£3,200,000 per annum. That is to stiy, a iN'turn on 1lu! money 
invested in research has rotixrned a divichuid to the indnstries eoncci'iied 
of 800 per cent, per annum. That is the kind of thing that appeals to 
your business man ! 

One is prompted to inquire what amomits are spent on scientifl<! 
research in different countries. Bernal has calculated that in Great 
Britain about £4,500,000 is found altogether by the Government, by 
universities, and by industry. 

This sum represents about one-tenth of 1 per cent, of the natioiuil 
income, if this amount be compared with what is spent on adverti.sing, 
it is not very large, and is even grotesquely small. 

Great as this £4,500,000 spent in Great Britain seems to us, 
it does not show np too well in comparison with that found in some other 
countries. Bernal estimates that U.S.A. spends £40,000,000 ptm annum ; 
that is three-tenths of 1 per cent, of the national income, and relatively 
is three tiines as much as Great Britain finds. 

The Soviet Union, however, is the great spender in this rosixect, and 
it has been estimated to be just under 1 per cent, of its national income, 
while in Germany and Japan, Bernal considers “it probable that the 
proportional sum spent is between three and five times that of Great 
Britain.” 

There is every reason for believing that these estimates are soundly 
based, and, as far as U.S.A. is coneerned, a relatively recent estimate by 
Dr, F. P. Keppel of the money spent indicated about £45,000,000 per 
an num , which is rather greater than Bernal’s figures. 

* Nineteentli Century and After, Jan., 1988, page 99 et seq. 
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Eegarding the Soviet Union, Major-General A. G. L. McNanghton* 
indicates that there are 840 institutes engaged in research, and in 1934 
there were 47,900 persons engaged in research work. Their annual 
expenditure now exceeds £100,000,000 sterling for a population of 

186.000. 000 people. General McNaughton indicates that the figures 
continue to increase just as fast as they produce trained workers. As 
this Canadian authority puts it, consideration should be given to the 
^^cost of not doing it^’ by other countries. 

Now, what of Australia? Here we have a population of less than 

7.000. 000 and a national income to-day of round about £800,000,000, 
We have funds for research coming from the Commonwealth and State 
Governments directly to Government departments and institutes, also 
indirectly to research organisations financed partly by endowments. 
Universities contribute materially in this matter ; also there has been a 
marked increase of late from industry itself. 

As a result of calculations made by the Information Bureau of 
O.S.I.R., it would appear that the estimated amount spent in 1938 in 
Australia from all sources on research investigations was about 
£1,025,000, or approximately 0428 per cent, of the national income of 
£800,000,000. The comparison with that of Great Britain is really very 
favourable. The sum of something over £1,000,000 is estimated as 
follows : — 


Organisation. 

Estim'ated Sum for 1938. 
£ 

Commomvealth — 

C.S.I.R 

. . 272,500 

Miscellaneous 

. . 112,500 

Waite Institute 

. . 35,700 

Medical Institute ' 

. . 25,600 

Universities 

. . 82,500 

State Agriculture Departments 

. . 326,900 

Other State Departments 

. . 42,500 

Industries 

. . 128,000 


£1,026,000 

= 0428 per cent, of the national income of £800,000,000. 

We have to ask ourselves: Is that enough? It is about all we can 
spend with our present available trained workers, but I have no doubt 
about the wisdom of the amount being increased as and when the trained 
workers become available. 


Conclusion. 

The purpose of this address has been to place before you the strong 
claim which the support of research— more particularly of pure research 
—has upon those of you who really wish to see our country progress. 

It has not been my purpose to make the list of researches at all 
complete, because there is no necessity to do so. 

* Address to Canadian Society of Cost Accountants and Industrial Engineers, 
Montreal, 29tli September, 1937. 
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An endeavour has been made to see what is the business aspect of 
research, and one hopes that even the hardest-headed critic on that score 
has been satisfied. 

Those who decided over fifty years ago what the objects of this 
Society should be were wise men, and I feel that to them we must pay 
a warm tribute. 

Let us see that the Eoyal Society of Queensland in the future 
continues to live up to the objects for which it was founded! 
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THE ABSORPTION OF ACIDS BY WOOL 

By L. S. Bagster, D.So., and Madolinb V. Conitah, M.So. 

(Bead before the Boyal Society of Queenskmd, 29th May, 1939.) 

The absorption of acids by wool has been studied by a number of 
workers — e.g., Speakman et al. (1933). Such w.ork has been chiefly 
concerned with single acids, and, apart from early experiments of 
Mills and Takamine (1883), little attention has been given to the 
behaviour of mixed acids. The present work was undertaken to study 
the absorption from solution of pairs of mixed acids. The acids 
employed were hydrochloric, sulphuric, acetic, and monochloracetic. 

The wool used was merino from several fleeces of uniform grade 
from the Roma district. The sample contained body wool of wethers 
with no belly or drirting. It had a spinning count of 64 to 66 and 
yield condition about 58 per cent, scoured wooL It was rendered as 
uniform as possible by spreading and mixing several times before 
cleaning. During cleaning and sampling further spreading and mixing 
occurred. The raw wool was washed flye times with solvent petrol, air- 
dried, and then washed with changes of rain water until free from dust. 
Between washings the material was drained in a centrifuge. It was 
finally sun-dried. The samples used in experiments were hand-picked 
to remove foreign matter. The cleaned stock wool was kept in a 
jar with an atmosphere of 50 per cent, relative humidity attained by 
placing in the vessel a container with an appropriate sulphuric acid 
solution. Sufficient material was taken for each experiment to contain 
20 grams of dry wool. (The mpisture content determined at 100° C. 
was very close to 12 per cent.) 

The work was carried out with room temperatures of 20° to 
25°C. 

The samples of wool were soaked in the various combinations of 
acids contained in stoppered bottles, and allowed to stand for five days, 
by which time tests had shown that aU the acid which could be absorbed 
had been taken up by the wool. The fact that no further acid was 
removed from solution after five days showed that_ no appreciable 
reaction took place between the acids and the containing vessels after 
preliminary treatment. The wool was stirred occasionally during the 
five days’ soaking. Two hundred c.e.-— the quantity of solution used 
in the majority of the experiments — was absorbed by the wool to a 
loose sponge, thus giving thorough contact. Samples were withdrawn 
from the main body of the liquid by means of a pipette and residual 
acidity determined by titration against carbonate-free alkali in a quarter 
of the total volume of liquid, using phenol phthalem indicator. The 
hydrochloric acid content for mixed acids was determined by titration 
against silver chloride, while the sulphuric acid content w^ estimated 
gravimetrically as barium sulphate. The acetic and monochloracetic 
acids were determined by difference. 
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The results are shown in Tables I. and II. 

The stock acid solutions were all very close to nortiml. The (luantitiea 
of stock acid used in the various experiments are shown in the tallies 
in column 1. Table I. gives the absorption of individual acids at different 
concentrations, the amount of acid being expressed in eiiiiivalents per 
20 grams of wool, while the results for mixed acids are shown in Table 
II., where each pair of acids is represented in a double column. A and B 
in each column give the equivalents of individual acids alworhed. 


TABLE I. 


Acid (C.C.). 



400 

1,000 

•0139 

•0132 

200 

1,000 

•015 

•016 

100 

1,100 

•0157 

•0156 

400 

0 

•022 

•022 

200 

200 

•017 

•017 

200 

0 

•019 

•020 

•018 

•018 

150 

50 

•014 

•015 

•015 

•016 

•016 

100 

100 

•016 

•016 

•016 

•016 

50 

150 

•016 . 



•016 

20 

180 

•012 

•012 

•012 

•012 

10 

190 

•0079 

•0079 

•0080 

•0080 


Sulphuric . 


‘0184 

•0184 

•010 

•019 

•0146 

•0146 

•028 

•028 

•023 

•023 

•026 

•020 

•022 

.•026 

•026 

•021 

•021 

•024 

•023 


•022 

•022 

•022 

•022 

•017 

•016 

•019 

•019 

•016 

•016 


•0088 

•0086 

•0084 

*0084 


Acetic . 


•0070 

•0070 

•0057 

•0057 

•0029 

•0036 

•015 

•0J6 

•010 

• OK ) 

•015 

•014 

•015 

•015 


•on 

•on 

•on 

•012 


•0092 

•0088 

•0094 

•0092 

•0060 

■*0067 

•0060 

•0061 

•0034 

•0034 

•0034 

•0034 

•0021 

•0023 

•0035 

•0021 


Monoclilor - 

acotic . 


•0230 

•0234 

•017 

*018 

•026 

•026 

• 040 ' 

• 039 ' 

•032 

•032 

•037 

•037 

• 036 . 

• 036 : 


•031 

• 030 * 

•021 

•031 


•026 

• 026 . 

• 026 - 

• 026 - 

•017 

• 018 . 

• 018 . 

• 018 ' 

•012 
•012 
•01 1 
•on 

•0076 

•0076 

•0071 

*0071 
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TABLE n. 


Total 

Pro- 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

Acid c.c. 

portion. 

HOI. 

Acetic. 

HOI. 

HgS 04 . 

H2SO4. 

Acetic. 

HCl. 

Mono. 

H2SO4. 

Mono.* 

200 + 1,000 












water . . 

100 A 

•016 

•0009 

•0052 

•012 

•018 

•0004 

•013 

•0040 

HUIM 



100 B 

•014 

•0013 

•0052 

•012 

•018 

•0005 

•014 


•017 










•014 


•017 










•014 


•016 


400 

200 A 

•015 

■0057 

•010 


•02.3 

•0050 

•015 

•0175 

•0232 

•0110 


200 B 

•015 

•0051 

•010 

•013 

•023 

•0045 

•013 

•0169 

•0232 

'0105 

200 

100 A 

•015 

•0051 

•010 

•010 

•019 

•0039 

■015 

•on 

•024 

•0079 


100 B 

•015 

•0047 

•Oil 

•0097 

KlllH 

■Mia 

•014 

•0X1 

•023 

•0089 



•015 

•0052 

•Oil 

•Oil 





•021 

•Oil 



•010 

•0052 

•Oil 

•Oil 


IS 1 



•021 

•on 







•022 

•0048 





200 

150 A 

•014 

•0028 

•012 

•0033 

•021 

•0009 

•014 

•on 

•023 

•0061 


50 B 

•014 

•0032 

•013 

•0037 

■021 

•0019 

•015 

•on 

•023 

•0062 







•021 

•0015 











•022 

•0007 





200 

60 A 

•013 

•0032 

•0057 

•013 

•016 


•013 

•017 

•019 

‘016 


160 B 

•013 

•0028 

•0057 

•013 

•016 

•0063 

•013 

•017 

•019 

‘015 







•016 




•017 

•016 







•015 




•016 

•016 

20 + 180 












water .. 

10 A 

•0073 

•0011 

•0043 

•0091 


•0007 

•0076 

wlMI 

•0094 

mmvm 


10 B 

■0073 

•0013 

•0044 

•0092 

BigSa 

•0007 

•0074 

•0051 

•0097 

•0039 



•0075 

•0012 

•0043 

•0088 



•0073 

•0047 

•0093 

■0036 



•0075 

•0012 

•0043 

•0088 



•0075 

•0048 

•0094 

•0036 


* Mono ““ monochloracctic acid. 


A, Indjiviclual Acids , — The results, of varying the concentration 
show that about 200 e.e. of normal acid solution are sufficient to saturate 
the wool though only a small proportion of the acid is actually absorbed. 
The amount absorbed from solutions not sufficient for saturation 
decreases more with dilution with the weaker organic acids in corre- 
sponding solution. This is in accordance with the results of Meyer and 
Fikentseher (1926). 

The absorption of sulphuric acid at saturation is about 25 per cent, 
more than that of hydrochloric. Were the sulphuric behaving as a 
monobasic acid the absorption should have been double. The greater 
absorption has been found with more dilute solutions (pH greater than 
24) by Elod (1933). In the present work, where the most dilute 
solutions were the pH of the strong acids would be less than 24. 

B. Mixed Acids ., — As might be expected, mixtures of hydrochloric 
and sulphuric acids behave very like equivalent solution of either mngle 
acid, each being absorbed nearly in proportion to its relaj^ive 
concentration. 

The proportion of acetic acid absorbed from mixtures with strong 
acids is much less than corresponds with its relative concentration^ but 
more than would be expected from its relative activity. 
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Monoehloraeetio acid shows the most striking variation. Alone it 
is absorbed to a much gi-eater extent than hydrochloric or sulphuric 
acids ; mixed with these it is absorbed in much smaller proportion. 

This work was carried out through a grant from funds provided to 
the University of Queensland by the Commonwealth Government through 
the Council' for Scientific and Industrial Eeseareh. 

The authors are indebted to Miss N. McGinn who carried out some 
of the later experimental work. 
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HABITS AND CH/ETOTAXY OF THE LARVA 
OF ANOPHELES ATRATIPES SKUSE. 


By Elizabeth N. Maricb^ B.So., Department of Biology, University of 

Queensland. 


Plate I. 

{Delivered 'before the Royal Society of Queensland, 21th March, 1939.) 

Although the adult of Anopheles atratip\es was first described by 
Skuse (1889), Mackerras (1927) was the first to record the larvae, 
the only locality in which he found them being Dunwich, Stradbroke 
Island, where they were collected in September, 1926. 

During September and October, 1938, larvae of this species were 
collected from Nudgee, Redcliffe, and Bribie Island, Queensland. At 
Nudgee they were found in a sluggish, slightly muddy creek with not 
a great deal of vegetation — a habitat corresponding to> that from which 
Mackerras collected them. At Redcliffe they occurred in a freshwater 
tea-tree (Melaleuca spp.) swamp with considerably more vegetation. At 
Bribie Island they were collected from water lying in small depressions 
in damp, peaty soil under tea-trees. In all eases larvae of Anopheles 
annuUpes Walker and of Cnlex ammlirostris Skuse were found in the 
same habitat, and at Bribie Island these were accompanied by Corethra 
larvm. 

Mackerras gives a brief description of the distinguishing features 
of the larva of Anopheles atratipes, and states that there is no trace 
of eyes, and that the palmate hairs are greatly reduced or absent. 
Preparations of the larvte collected from the above localities showed 
an indication of eyes in the form of light areas on the darkly pigmented 
head, occurring at the normal site for eyes (Pig. 1, E,). Undeveloped 
palmate hairs also were found with slightly flattened branches. 

Gater (1934) says of hair No. 1 of the abdominal segments of 
anopheline larvse*. ^‘^When its branches are flattened, forming ‘leaflets,’ 
it is usually called a palmate hair, float-hair or fan, and in descriptions 
of larvse the palmate hairs are sometimes said to be ‘presjent’ or 
‘absent’ on particular segments. Since the hair is always present on 
each segment, but simply differs in form, it is considered better always 
to refer to hair No. 1 as the palmate hair and to describe its form. 
When this hair is stated to be undeveloped, it means that the branches 
are filamentous; but when it is said to be fully developed, the presence 
of complete, flattened leaflets is implied. The branches of the palmate 
hairs vary in form from filaments, through slightly flattened branches 
and lanceolate leaflets, to fully developed leaflets ” 

The palmate hairs of Anopheles atratipes were seen only with 
difficulty and were at first overlooked, owing to the fact that in the 
preparations they were practically transparent. 

In view of these important divergences from the original descrip- 
tion, in addition to slight variations in other features, it has been deemed 
advisable to give a full account of the chs^taxy of the larva of 
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Anopheles atratipes Skuse. The following description, including the 
numbering of the hairs, follows the plan set out by Gater. This author 
uses in classification, in addition to the chiototaxy of the head, the 
structure and arrangement of seYeral groups of hairs on the thorax. 
Unfortunately, owing to the fact that insufficient specimens wore col- 
lected of the larvae of A}iophelcs bancrofti Giles and Anopheles 
stigmaticus Skuse, it was not possible to make a comparison of tliese 
features in the related members of the genus Anopheles. 

Dorsal Hairs op the Head. (Pig. 1.) 

A. — On the fronto-clypeus. 

Hair No. 1 : pre-clypeal ; short, incurved, simple hair. Hair No. 2 : 
inner anterior clypeal; placed close together; simple. Hair No. 3: outer 
anterior clypeal; arise external to and in line with No. 2; length is 
two-thirds that of No. 2; simple. Hair No. 4: posterior clypeal; arise 
posterior to No. 3; short, not reaching to the base of No. 3; simple. 
Hairs Nos. 5, 6, and 7 : frontal; arise in a row just posterior to the line 
of the insertion of the antenna; bases lie in a curved line; 1)ranclms 
numerous. Hair No. 8 : sutural (inner occipital) ; four veiy fine branches. 

B. — On the epicranial plates. 

Hair No. 9 : trans-sutural (outer occipital) ; arise well anterior to 
No. 8 ; stated by Mackerras to be trifid, but hairs with four liramthes and 
with two were also seen. Hair No. 10 : antennal ; situated slightly basal 
to the middle of the antenna, on the dorso-lateral surface; fully half the 
length of the antenna; strongly branched. Hair No. 11: termhiid 
antennal; trifid. Hair No. 12: sub-antennal; just ventral to the inser- 
tions of the antennse ; strongly plumose. Hair No. 13 : ventral to No. 1 2 ; 
strongly plumose, and equal in size to sub-antennal. Hair No. 14 : near 
the larval eyes; bifid. Hair No. 16: on the maxillary palp, situated at 
its anterior third; strongly branched. 

According to Gater, hair No. 15 isl on the side of the head below 
No. 14. It was not seen in the specimens examined. 


Hairs op the Thorax. (Pig. 2.) 

The three thoracic segments cannot be distinguished, but are indi- 
cated in the diagram by dotted lines. 

A. — On the prothorax. 

(a) Dorsal — 

Hairs Nos. 1, 2, and 3 (Pig. 3) : the inner, central, and outer hairs 
respectively of the sub-median prothoracic group ; No. 1 is simple • No 2 
^ branched and arises from a prominent dark root; No. 3 is simple. 
Hairs Nos. 4 to / : in that order from within outwards; No. 4 is. long 
and strongly plumose ; No. 5, long and shortly plumose ; No. 6, long and 
sparsely plumose ; No. 7, the longest of the group, is strongly plumose. 

(Z>) Ventral — 

Hair No. 8: long, plumose. Hairs Nos 9 to 12 (Pig 4)- the 

‘=°“®Hting of an anterior pair of &ira (Nos 
9 and 10) and a posterior pair (Nos. 11 and 12) which arise from the 
same large tubercle; the anterior pair is separated from the posterior 
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pair at the roots by a small, hardened plate arising from the tubercle 
and produced into a slight spine. Hair No. 9: anterior, dorsal, long, 
with few branches. Hair No. 10 : anterior, ventral, long, simple. Hair 
No. 11: posterior, dorsal, very short, simple. Hair No. 12; posterior, 
ventral, long (longer than No. 10), simple. Hair No. 13: short, with 
simple branches. Hair No. 14 : shorter than No. 13, with simple branches. 

Hater figures hair No. 0 — a minute hair, not easily visible, on 
the dorsal surface of the prothorax. It was not observed in the specimens 
examined. 

B. — On the mesothorax. 

(a) Dorsal — 

Hair No. 1 : short, with simple branches. Hairs Nos. 2, 3, and 4 : 
simple. Hair No. 5: short, with simple branches. Hair No. 6: bifid. 
Hair No. 7 : plumose. 

{]}) Ventral — 

■ Hair No. 8: long, plumose. Hairs Nos. 9 to 12 (Fig. 5): the 
mesothoraeic pleural group. Hair No. 9: long, may be trifid. Hair 
No. 10: long, simple. Hair No. 11: short, simple. Hair No. 12: long 
(shorter than No. 10) , simple. Hair No. 13 : short, with simple branches. 
Hair No. 14 : very short, trifid. 

C. — On the metathorax. 

(a) Dorsal — 

Hair No. 1: metathoraeic palmate, undeveloped, generally with 
four branches. Hair No. 2 : short, with few branches. Hairs Nos. 3 and 
4 ; simple. Hair No. 5 : long, strongly plumose. Hair No. 6 : short, bifid 
or trifid. Hair No. 7 : long, strongly plumose. 

(&) Ventral — 

Hair No. 8 : long, strongly plumose. Hairs Nos. 9 to 12 (Fig. 6) : 
the metathoraeic pleural group. Hair No. 9 : long, with few branches. 
Hair No. 10: long, simple. Hair. No. 11: short, simple. Hair No. 12: 
long (shorter than No. 10), simple. Hair No. 13: short, usually with 
three branches. 

Hairs oe the Abdomen. (Fig. 7, Fig. 10.) 

On abdominal segments II. to VIII., Gater figures hair No. 0 — a 
minute hair lying just laterally and posteriorly to the anterior tergal 
plate. This hair was not observed on the specimens examined. 

Segment I. — 

Hair No. 1 ; the abdominal palmate hair ; stout base, few branches, 
undeveloped. Hairs Nos. 6 and 7: the lateral hairs; long, strongly 
plumose. Hair No. 8 is absent. Other hairs (Nos. 2 to 13) are as shown. 

Segment II. — 

Hair No. 1 : abdominal palmate (Fig. 8) . Hairs Nos. 6 and 7 : the 
lateral hairs; long, strongly plumose. Hair No. 8 arises anteriorly to 
Nos. 6 and 7. Other hairs appear as shown in the figure. 

Segment III. — ^ 

Hair No. 6 : first lateral hair ; long, strongly plumose; ' fiair No. 7 
is small and has lifted to the ventral surface. O&ers as shown. 
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Segment IV. — 

Hair No. 1: abdominal palmate (Fig. 9). Hair No. 6 is shorter 
and has fewer branches than on the preceding segments. (Itliers as 
shown. 

Segments V. to VII.— As shown in Fig. 7. 

Segments VIII., IX., and X. — As shown in Fig. 10. 

The hairs on segments VIII. and IX. have shifted in the rearrange- 
ment of parts connected with the formation of the spiraeular apparatus. 

Segment X. (the anal segment) — 

se^ent is armed with minute .sjiines, densest 
posteriorly. The saddle hair k long and simple. Outer sub-median 
caudal hairs slightly hooked. Inner sub-median caudal hairs .strongly 
branched. Anal gills long, of equal lengths. ^ 

EBFEBBNCES. 

®Mafaya^ Identification of Anopholine Larvm in 

Mackerras, I. M. (1927) : Proc. Linn. Soe. N.8.W., LII., p. 3.'). 

Skuse, P. a. (1889): Proe. Linn. Soe. N.S.W. (3), III,, p. 1755. 

EXPLANATION OF PLATE I. 

A of the dorsal surface of the head cansule nf 

Anopheles atrahpes larva. Some of the liairs and otlnu^struetiires are 
marked in completely on one side only. For tlm ers of o f iLw 
refer to the text. A, antenna; 0, cdlar ; OF eS ie f \fjul 

f “ T. plate, e“ 

^Dia^ram of the thorax, showing the ch^etotaxv nf fliia 

F^g. 5.— Sub-median prothoracic hairs (enlarged). 

Fig. 4.— Prothoracic pleural hairs (enlarged). 

Fig. 5.— Mesothoraeic pleural hairs (enlarged). 

Fig. 5.— Metathoracic pleural hairs (enlarged). 

portio^sho^^iSThafrs^ f 

any transparent 

Fig. S.-Abdominal palmate hair from segment II., x200 
^.-Abdominal palmate hair from segment IV., ic200. 

segmS' IxirSd^Cpostofor^Dort?^^ segment of the abdomen, 
A&,analgilis;F SsCed «ide view, 

outer sub-tedian caudal hair^ I spiracles; H, hooks on 

lateral papilla of spiraeular ^*ee"n 
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segments VIII. and IX.; 0, outer sub-median caudal hair; P, post- 
spiracular hair (No. 9 of segment IX.) ; S, saddle (anterior tergal plate 
of segment X.); SA, spiracular apparatus; SO, scoop of spiracular 
apparatus; SH, saddle hair; SP, spiracular peeten; V, ventral caudal 
hairs, approximately half the total number being shown; 5 to 10, 13, 
hairs of corresponding numbers on segment VIII. (anteriorly) and 
segment IX. (6, 8 posteriorly). 
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THE INTERRELATIONSHIPS OF THE PLANT 
COMMUNITIES OF QUEENSLAND. 

By S. T. Blake, M.Se., *Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

INTRODUCTION. 

In North-Eastern Australia, approximately that area lying within 
the boundaries of the State of Queensland, is to be found a wide variety 
of plant-communities, from very heavy rain-forest to desert, and from 
mangrove forest to high mountain scrub and moorland. The relation- 
ships of many of these communities, both between themselves and to 
other factors, are particularly interesting, and in this paper it is pro- 
posed to offer interpretations to some of these relationships. ‘ The 
communities to be found in the inland areas have been described and 
discussed in a previous paper (Blake, 1938) , the rain-forests have been 
discussed by Domin (1910) and Francis (1929), but many of the 
important communities in the region have not yet been satisfactorily 
described, and some are but poorly known. 

GENERAL FEATURES. 

The most important factors influencing vegetation in the region are 
the nature of the soil and available moisture. Soil type is chiefly 
dependent on rock-type, modified and sometimes controlled by climate 
in the coastal and subcoastal areas, but apparently almost or quite 
independent of it in the interior. Topography may also be a modifying 
factor, but where this does not enter into things the lines of demarca- 
tion of soil types and the vegetation types supported thereby are often 
amazingly sharp. The available moisture depends in some degree on 
the amount of rainfall, more so on its distribution (mean annual rainfall 
has comparatively little significance except in extremes, chiefly in the 
lower end of the scale), on the retentive capacity and the depth of the 
latter, and on drainage. Rate of evaporation is a powerful modifying 
factor. Temperature affects the development of communities to sotne 
extent, though chiefly as extremes, such as at high altitudes. 

One very interesting feature which controls the distribution of the 
communities of the interior is afforded by the peculiar topography of 
the country. The slope, and therefore the flow of the rivers is in a 
^neral south-west direction towards the centre of the eontiticnt. This 
is almost at right angles to the trend of the isohyets, so that the streams, 
flowing through progressively drier and flatter country, tend to lose 
themselves in extensive flood plains. Furthermore, across the direction 
of flow of these rivers in the middle part of their courses, but not at right 
angles with them, is a large system of sandstone hills, ranges, and table- 
lands through which the streams pass, usually by means of valleys of 
greater or less width, or very occasionally by means of steep gorges. 
The slopes of these hills are mostly very steep and erosion goes on at a 
relatively rapid rate, so that after storms and heavy showers a supply 
of silt is regularly delivered to the main streams to be deposited later 
over the flood plains of their lower courses. 

* Bead before Section M, Australian and New Zealand Association for the 
Advancement of Seienee^ Canberra Meeting, Jan., 1939. 
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It is on these silt plains, watered by the periodical floods from the 
rains falling over the upper parts of the watersheds, that there is 
developed the diversified and economically valuable vegetation of the 
channel country, consisting of fringing forest, swamps, claypans, and 
luxuriant herb meadow. The existence of the formation depends, not 
on the amount of rain falling over the area, but on the water retained 
in the soil during and after the subsidence of flood waters. 


EAIN FOREST. 

The antithesis of this is shown by the rain forest or jungle of the 
eastern coastal belt, chiefly developed in areas where the yearly rainfall 
is 60 inches or over, more or less evenly distributed, and which are not 
unduly exposed to gales. Rain forest may be developed in places with 
a considerably lower rainfall provided that edaphie conditions com- 
pensate for this lack, as along stream banks, in sheltered valleys, and 
upon the deep red loams so characteristic of the basalt-capped tablelands 
and ranges of .the coastal districts. The effect of exposure to sea breezes 
is well seen near Cape Moreton. Here, with a fairly evenly distributed 
yearly rainfall of 63 inches but on a shallow sandy soil exposed to every 
gale, a low shrubbery allied to wallum is developed, scarcely 2 feet high 
and sometimes lower. The chief woody plants are Casuarina suberosa 
and Bo/nksid ctennuld, species which are normally ^trees, but are here 
overtopped by grasses (chiefly Th^iMda austToJAs) though fruiting 
freely. In less exposed places the shrubs are higher and Tristmia 
conferta, a prominent member of the rain-forest ecotone, comes in, firstly 
as a small shrub. 

All rain forest is characterised by a wealth of lianas and epiphytes 
and the nearly or complete absence of annuals. In the very wet regions 
the numbers and variety of these epiphytes and lianas are enormous, 
but in developments in relatively low rainfall they are few, while the 
characteristic Hymenophyllaceae disappear. 

The forest canopy usually consists of two or more stories, the net 
result of which is that the floor is densely shaded, though the individual 
trees in each story may be relatively widely spaced. 


MONSOON FOREST AND BRIGALOW SCRUB. 

In regions with a smaller and less equable water-supply, monsoon 
forest may be developed. Such forest is to be found in thiroug^ 

out the coastal and sub-coastal areas from at least near the New South 
Wales border northwards, and in the country surrounding the Cult oi 
Carpentaria. In the northern parts a pronounced dry wmter ^a^n 
and in the south the cold of the winter affects t\e continuity of the 
water supply. The communities usually occur on hillsides or hiUtop^ 
■and in the limestone region in the_ 
occupy the karst hills as well as granite slopes. As in 

types in the region, variations in composition pccim, and Aoughth^ 
■are often considerable the general features remain fairly constant T^ 
are essentially an upper story of broad-leaved 
deciduous trees, an understory of dense, evergreen, sometimes Pn<W 
shrubs and smaU trees with rather small an^d hard If ^ S 

somewhat shrubby grasses, and a paucity of liff“ /^Thf relation 
latter are almost restricted to bryoph^es and lichens. The reiatton 
ships with the open forest in which the communities are often foun 
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are not understood. They often occupy sites apparently similar to 
others occupied hy Eucalyptus forest, yet there is freiiuently and, 
perhaps, usually a remarkable absence of ecotone. 

Brigalow scrub has usually been regarded as a community of the 
semi-arid type, but its affinities appear to lie with monsoon forest of 
which it may be regarded as an extreme pha8(‘. The term “scrub” in 
Queensland is usually applied to a c.ommunit.y in which tin? woody 
plants grow very close together, and is used irrespective' of their siznu 
Thus rain forest and monsoon forest are both popularly rtd'erred to as 
“scrub,” sometimes with the distinction of “vine scrub” for the former 
and “dry scrub” for the latter. 

In a well-developed brigalow scrub the trees attain 30 feet or more, 
and associated are species commonly found in monsoon forests, sneb as 
the deciduous trees Brachychitoru mpestre and B. trieJumphon, the 
smaller hard-leaved evergreens Gmthiim vaccinifoUum, (Jda-stritH sp., 
Capparis nohiUs, and the shrubby grasses Panicum micmulatum and 
Bmgrostis megalosp&nm. The dominant species of the “ scrub ” are 
the brigalow itself {AcaciaiharpophyUa) which is leafless (pbyllodineous) 
except in the seedling stage, and the belah {Oasuarin<t, IcpidophUm) 
which has minute scale-leaves only. The richer scrubs differ little from 
monsoon forest except that the brigalow, with or without belah, replaces 
one or more of the trees of the upper story of the latter. 

Relatively pure stands of brigalow are to be found, and in most 
such cases the trees are low. 

In South Queensland, brigalow scrub is commonly found on a 
nearly black very heavy soil in which depressions known as “melon- 
holes” or “gilgais” are numerous and often are of considerable size. 
Jensen (1921-1922) has claimed that the heavy nature of the soil is dtte 
to a relatively high content of sodium carbonate, and has further postu- 
lated that brigalow requires a soda-rich soil. Many of Jensen’s claims 
can be refuted by evidence from the very area he traversed — Roma and 
northwards. My own observations would indicate that brigalow luia 
no very particular soil requirements and it is not uncommon to find 
communities on stony ridges and even on sand. It is, howewer, quite 
certain that brigalow scrab is a distinctly aggressive community and 
will invade and suppress both open forest and grassland. Pm'c stands 
of brigalow usually indicate a young eommiiiiity. As th(> community 
ages, the nature of the soil changes to the characterisf ie blackisli, heavy, 
melon-holey soil. When the community invaded was forest on sandy 
soil this change is very marked. Old stumps of box {Eucalyptus 
popiMf oUa) within tall scrub now indicates areas thus invaded, though 
various stages can be seen in many localities. Historial records afford 
further evidence. When grassland is invaded the changes are, as a rule, 
not so marked, owing to the nature of the grassland soil from which, 
however, melon-holes are absent. This invasion is proceeding westward 
into relatively dry areas (within the IS-inch isohyet) and this will be 
noticed again later. 

OPEN FOREST, SPINIPEX COUNTRY, AND WALLUM. 

Open forest in some form or other occupies large areas of North- 
Eastern Australia. The term forest is used here in rather a wide 
sense and includes the savannah forest, savannah woodland, and wood- 
land of various authors. Owing to the diverse use of the word 
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Savannah^' it has seemed preferable not to employ it in this connec- 
tion. Genuine forest certainly occurs in many places, particularly in 
areas within which rain forest is developed, and not infrequently the 
canopy is practically closed. Edaphic conditions, possibly assisted by 
fire, prevent the establishment of rain forest. In the other extreme 
the trees are scattered and often irregular. The term ‘'parkland'' is 
used to designate this phase, but it is suggested that some such term as 
"‘semi-forest" could be employed to designate the very common state 
of affairs in which the trees are somewhat distant but by no means 
scattered. As thus employed, the different terms forest, semi-forest, 
and parkland, have merely a physiognomic significance. In many 
places all gradations occur with no apparent difference other than 
tree-frequency. 

Open forests are developed chiefly on soils of light texture, though 
a clayey subsoil may be present. Parkland occasionally occurs on soils 
of heavier texture, though such are usually shallow and the community 
is often an ecotone between forest and grassland. Myrtaceae are usu- 
ally dominant in these forests, commonly species of EuealypiuSf 
Melaleuca, THstama, Angophcra, and Synoarpia. Practically all species 
are evergi-een. Towards the North Grevillea becomes prominent, like- 
wise a few deciduous trees such as species of TermimUa and Aliizzia, 
and annual herbs become more numerous. 

Towards the drier parts in the South, open forest passes gradually 
into mulga scrub, and in the wetter parts generally it passes into, or is 
I’^eplaced by, rain forest. If there is a broad ecotone it frequently 
consists of a tall, almost closed forest of Eucalyptus grmdis and Tris^ 
tamia confcrta. Near the rain-forest edge is an undergrowth of shrubs 
and trees partly belonging to rain-forest species, partly to species almost 
restricted to the ecotone. If edaphic differences are not too extreme 
in such cases there is a. tendency for the rain forest to advance. In 
the very wet parts of the north-east edaphic factors are not so important, 
and rain forest has been advancing rather rapidly within historical 
times, modifying the nature of the soil somewhat in its progress, chiefly 
by the addition of humus and the slowing down of leaching processes. 

The ecotone, however, is often very narrow, and this is especially 
seen in many parts of South-Eastern Queensland where a common 
occurrence is for sandstone or trachyte mountains and tablelands to be 
capped with basalt. The latter produces a deep red loam which supports 
rain forest. The sandstone and trachyte give rise to sandy often shallow 
soils and support open forest. Occasionally an ecotone is present when 
conditions are modified somewhat by slope or exposure. 

More closely allied to the open forests than to^ any other formation 
are the majority of the TriodiaAommmt communities usually referred 
to as “spinifex country." Much of this spinifex country is merely 
open forest, chiefly Eucalyptus forest, in which, owing to slight varia- 
tions in edaphic factors, Triodia dominates or partly replaces the usual 
grasses' of the forest floor. Of such a nature is much of the spinifex 
country in the so-called “desert country" of Central Queensland.* The 
species of Triodia, many of which are undescribed, usually grow on ,a 
highly siliceous substrate, either sand or such rocks as sandstone and 
granite. Occasionally communities are developed on silt beds subject 

* This so-called desert is open forest to parkland supported by sandy soils, and 
muck of it is little different in aspect from some coastal communities. 
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to flooding, and near the G-ulf of Carpentaria they extend into swampy 
areas, the species being associated with coolibah {Eucalyptus 
nvicrotheca) or tea-tree {Melalewa spp.)- 

Another group of communities, collectively known as 'Svallum 
country,’’ occurs along the east coast on sandy soil, consisting of 
swamps, Melaleuca forests, heath-like shrub-lands (wallura lints), and 
mixed forest. The communities are well known lioristically, but their 
exact relationships are not quite , clear. Drainage appears to be an 
important factor, the succession from wet to dry being open swamp, 
Melaleuca swamp, Melaleuca forcvst, wallum flats, open forest with 
undergrowth (wallum scrub), open forest with little undergrowth. 
Melaleuca forest is often present only as a narrow band, and 
one or other of the communities may not be developed. There 
is sometimes also a tendency to the development of rain forest, either 
direct from Melaleuca swamp or forest, or through wallum scrub. 

Belated to wallum in floristic composition and physiognomy is a 
series of communities developed on and near the crest of certain parts 
of the- Grreat Dividing Range and its offshoots where the underlying 
rock is granite or sandstone or other highly siliceous rock. What soil 
there is, is of course sandy, but it is often very shallow and the surface 
of the ground is orfcen broken and occasionally rugged. lOne or other 
species of Triodia is often associated and it may well be that the wallum 
country is the east-coast equivalent of the inland spinifex country. 

GRASSLAND AND STEPPE. 

The extensive grasslands of the interior are to be found on heavy 
brown, grey, or black soils, chiefly in areas with a mean annual rainfall 
not greatly exceeding 30 inches. In the neighbourhood of the Gulf of 
Carpentaria, broad-leaved deciduous small trees are usually prominent 
and the communities answer very well to descriptions and photographs 
of the ^'orchard country” of Tropical Africa (Tansley, 1926). There 
is usually a broad ecotone between the communities and the more pre- 
valent open forest. The nature of the soil, dependent on the underlying 
rock, is the governing factor. 

Further south there is practically no ecotone between grassland 
and forest, and the amazingly sharp division between these formations 
to the west of the Great Dividing Range in Central Queeiislaud is one 
of the most remarkable features in the region and what must be one of 
the most remarkable features of its kind anywhere. Forest trecis o(^ca- 
sionally stray into the blue-grass country which is found chiefly to the 
pst of the Divide or in the south. In Mitchell grass country, however, 
if one excepts the ubiquitous gidgea {Acacia Cambagei), the few scat- 
tered trees which are found in certain places are not trees usually found 
in forests. 

Over much of the grassland areas the rainfall varies considerably 
from year to year, and this variation sometimes affects the vegetation 
considerably. But variations occur which are at least partly inde- 
pendent of rainfall. Firstly the annual and ephemeral members of the 
associations vary in nature and relative frequency from year to year. 
One year a certain species may be physiognoinically dominant, in the 
following year an entirely different species takes its place, while the 
former may be rare or virtually absent for some years, and then again 
suddenly assume dominance. Stocking certainly affects this ^‘sea>sonal 
dominance” to a considerable extent but is not entirely responsible for 
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it, as records indicate that it occurred before settlement took place. Just 
what are the governing factors is not yet known, though an after- 
ripening period of the seed, incidence of rainfall, and the soil changes 
discussed below may be among the most important. 

These changes in the frequency of the annual members of the grass- 
lands have a counterpart in the more subtle but profound variations 
in the perennial composition of the communities. As the result of 
long-period cyclic changes, there occurs in some districts a fluctuation 
between blue grass-dominant and Mitchell grass-dominant communities, 
and in other districts a comparable fluctuation between Mitchell grass- 
dominant communities and herb-steppe. To these systems the term 
“fluctuating climax” has been applied, as it is believed that at any 
given time the commtmity is essentially in equilibrium with its 
environment (Blake, 1938). 

The complete mechanism is not yet clear, but on the evidence avail- 
able it seems that the changes go on independently of rainfall and 
stocking, but are influenced by each. The most important factor seems 
to be bound up with cyclic changes in the nature of the soil, particularly 
in regard to its salt content. It is now a well-established fact that in 
soils of arid and semi-arid regions there is a tendency for salts to 
accumulate in the upper parts of the soil (Vageler, 1933). It is pre- 
sumed that each of the dominant species, DichmtMum sericeum, 
AstreUa spp., and the ehenopodiaceous members of the herb steppe, has 
a definite upper limit of tolerance to salinity. When this concentration 
is approached in any locality, the dominant species (and the community) 
is replaced by the community with a higher tolerance. _ (In the extreme 
ease, salt desert would be produced. This condition is not attained in 
Queensland, but an approach to it is to be seen in the claypans of the 
far south-west, and parts of the stony desert are probably comparable) . 
Later, the salt content decreases and the communities of lower tolerance 
can then establish themselves. Altemes are not infrequent as inter- 
mediate stages, but often the changes appear to take place with 
remarkable suddenness. 

Eemoval of salt could take place either by the removal of the plants 
themselves, or by the action of water. Heavy showers of rain would 
wash surface and subsurface salt to lower ground (where claypans so 
often occur) or dovm the cracks in the soil itself. 

THE DESERT. 

In the truly desert parts of the region, there are two very diverse 
developments. The Stony Desert is little less than the most arid extreme 
of the gravelly downs with which it is more or less complementary 
through herb 'steppe. The sandhill region, commonly known as the 
Arunta Desert until it was renamed Simpson Desert by Madigan, has 
been described from various standpoints by different writers (Blake, 
1938, Madigan, 1936, and Rateliffe, 1936, 1937). Whatever may be its 
origin— and I believe with Madigan that the Desert Sandstone has pro- 
duced the bulk of the sand— and whatever may be the factors controlling 
its extent, there seems little doubt that the north-eastern portion is 
essentially stable. There is no sharp boundary line. Beyond the desert 
proper, dunes occur to the east and north, either as isolated ridges, or as 
groups of ridges. Those near the desert proper are included in what 
Rateliffe has called the “marginal country,” but there is a far wider 
occurrence of these scattered ridges than this, extendmg eastward as 
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they do almost to the Great Dividing Range. As their distance east 
and north from the desert increases, the dunes become smaller and 
smaller and gradually more widely scattered, until finally they degene- 
rate to mere mounds of sand. There is likewise a progressive change 
in the vegetation supported by these dunes, passing from the character- 
istic vegetation of the desert with its Spmifex pamdoms, Triodia, Acacia 
Ugxilaia, &e., and annuals, through hop-bush {Dodonaea) and mulga 
scrub to cypress pine {GalHitris) forest in the south, and Eucalyptus 
forest or mixed forest further north. When one considers the apparent 
stability of the whole, the evidences of considerable age of the dunes in 
the marginal country, such as their occurrence between river channels 
and the presence of small lakes within some groups of them, the nature 
and density of the trees and shrubs upon the isolated dunes, one i>s forced 
to the conclusion that these dunes are the remnants of a desert which 
at one time occupied a much larger area than it does to-day. 

And there appears to be no evidence for a present expansion of the 
desert. The boundaries of this appear to be defined by the direction 
of the prevailing winds and by river channels. There is no evidence of 
particular instability at the desert margin either as to sand or vegeta- 
tion. The facts hitherto adduced as evidence of increasing aridity and 
desert advance are quite readily explained in other ways. Sandstorms 
are a natural phenomenon of such regions, and sand accumulates only 
where there is some obstruction, such as a fence or building. There is 
no record or other evidence that a new sandhill has been formed 
elsewhere. 

The great rivers of the interior — Cooper ^s Creek, the Diamantina, 
the Mulligan — used to pour their flood waters into Lake Eyre, but rarely 
reach the lake now. This seems to be due to the fact that the flood 
plains and channel beds are being gradually built up by the normal 
deposition of silt, so that it is becoming increasingly difficult for the 
stream, always very slow in this excessively flat area, to force its way 
along, and it usually loses itself over the plain. The dying-off of trees 
along the channels, which is so often stressed, may be due in part to old 
age and partly to this same raising of the river bed further upstream. 

Evidence of another nature is afforded by brigalow scrub. It has 
been shown above that this association is akin to relatively wet-country 
communities and is at present extending westward. This westward 
extension would scarcely occur if the interior were drying up. 

THE BIOTIC FACTOR. 

So far little has been said as to the relationships of the communities 
to man. In many places settlement has resulted in the complete destruc- 
tion of the indigenous vegetation, which has been replaced by orchards, 
farms, artificial pastures, &e. Open forest has often been thinned out 
to ppkland or even grassland by removal of trees, and in hilly country 
the increased run-off thus induced has resulted in soil erosion becoming 
a real menace. Soil posion is even more pronounced where steep hill- 
sides (sometimes originally clad with rain forest) have been given over 
to banana farms. In the cleared or partly cleared forest country, the 
herbaceous vegetation is usually more or less modified by the presence 
of exotic species, sometimes as the result of deliberate planting. Briga- 
low scrub is being removed in places to make way for argieulture or 
mduced or artificial grassland. In pastoral districts, the white man's 
introduced animals are affecting the vegetation to a greater or less 



THE INTERBELATIONBHIPS OP THE PLANT COMMUNITIES^ ETC. 31 

1 

extent, and where overstocking has been common, definite communities 
have resulted. The primitive communities react to stocking in such 
diverse ways that it would require much more time to discuss them than 
is available. Prom an economic point of view, the changes wrought by 
heavy stocking are^ not always adverse. Definite improvement in 
pasture has been noticed to result from heavy stocking in some districts. 
Extremely adverse reactions are to be observed along stock routes, and 
it would seem that in many cases these are due to salt-poisoning as the 
result of the excessive manuring and urination the ground receives as 
much as to trampling and over-grazing. 
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NOTES ON AUSTRALIAN CYPERACEAE III. 

By S. T. Blake, M.Se., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

In this paper there is presented a continuation of the work com- 
menced some few years ago on the revision of the Australian Cyperaceae, 
and upon which three papers have already appeared.* During this 
period three important monographs, one on the genus Cyperus (sens, 
lat.) and one on Schoenus, both by Dr. G. Kiikenthal, and one on EUo- 
charis by Dr. H. K. Svenson, have appeared. In the monograph on 
Cyperws Dr. Kiikenthal has done most excellent work on a very difficult 
group and has undoubtedly paved the way for a better understanding 
of the genus. Unfortunately, as in so many other monographs prepared 
in Europe, many of the Australian groups have been unsatisfactorily 
treated, even making allowance for the omission of many species recently 
observed. It has been my good fortune to examine at leisure all the 
major collections in Australia, as well as to study in the field and to 
collect specimens of the great majority of forms at present known to 
occur in the continent. For the past two years I have been in close 
correspondence with Dr. Kiikenthal and I wish to pay tribute to his 
unfailing courtesy and kindness. 

Much work still remains to be done on the Australian species of 
Cyperus before a really satisfactory account of the gemts can be pre- 
pared, and in this paper only some of the new species are described, 
with notes on others. The same applies to the other genera mentioned. 

My sincere thanks are extended to the directors of the various 
Australian herbaria, through the courtesy of whom I have been able 
to study a very large number of specimens. All specimens cited have 
]^en examined, and the herbaria in which they arc deposited are 
indicated by the abbreviations proposed for international tisage by 
Lanjouw in Chronica Botanica, v., pp. 142-150 (1939). Where thero is 
no special indication, the specimens are in the Queensland Ilerbarium, 
Brisbane, where the types of my new species are deposited. Duplicates 
have been, or are in the process of being, distributed to various herbaria. 

Cyperus rupicolus S. T. Bhke sp. nov. nullae speciei alter! arete 
affinis, inter australienses culmis longe foliatis, foliis nmnerosis longis 
latisque, glumis deltoideis, stylo stigmatibusque fimbriolato, nuee angusto 
ovata acuta distinctissima. 

Perennis, eaespites magnos densissimos virides formans. Culmi firmi, 
ereeti vel suberecti vel haffitationis causa saepissime subnutantea, acute 
triquetri, lateribus plani vel leviter concavi (in vivo plani nitidi) erebre 
striatuli, angulis sub apice saepe scabridis exeeptis laevissimi, plerumque 
BO-lOO cm. longi, apice mm. lati, per longitudinis foliati sed 

nodis omnibus basi incrassata sitis. Folici> 5-12 ; vaginae herbaeeae vel 
inferiores membranaceae brunnescentes, arctae, triquetrae, tenuiter 
pluristriatae, plerumque laminiferae, superiores ore postiee breviter 

* Notes on Australian Cyperaceae I. These Proceedings, xlviii., 89-94 (1937) ; 
Notes on Australian Cyperaceae II. These Proceedings, xlix., 154-155 (1938) ; Mono- 
graph of the genus Eleocharis in Australia and New Zealand. These Proceedings, 1., 
88-132 (1939). 
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ovatae inferiores truncate, vel infimae fissae; laminae lineares vel 
inferiores ± laneeolatae, pr,ope apieem gradatim acutatae, subplanae 
vel marginibus ± arete revolutae, subrigide berbaeeae, virides, ereberrime 
plurinerves, earinatae, carina angusta sursum marginibusque seaberulae 
ceterae laeves, 6-9 mm. latae, summa culmum superans, inferiores 
gradatim breviores obtusioresque, infimae saepe brevissimae. Bracteae 
plures, inferiores 6-8, subaequales longissimae, foliis similes sed laxiores, 
superiores gradatim angustiores scabriores. Anthela decomposita, 
densmr laxiorve, pluriradiata. Radii graeillimi, compressi, subeoncavo- 
eonvexi, striati, laeves, e propbyllo usque ad 12 mm. longo ore ± oblique 
secto orti, 6-8 inferiores subaequales usque ad 18 cm. longi. Bracteolae 
setaceae usque ad 5 mm. longae vel brevissimae. Badioli primarii 
1-plures, subaequales, approximati, filiformes, usque ad 26 mm. longi ; 
radioli' secundarii 0-2, breves vel brevissimi. Spioulae brunneae vel 
sanguineae, 1-3-nim digitatae, patentes, late lineares vel oblongae, 
obtusae, eubeompressae, T-IO mm. longae, 2-5-3-5 mm. latae, 7-12 florae. 
Bhachilla persistens, subvalida, recta, profunde excavata, marginibus 
tenuis, exalata. Glimae subdense imbricatae, deltoideo-ovatae, sub- 
obtusae, mueronatae, apice patulae, leviter 7-9-nerves, earinatae, carina 
laevi inf erne incurva sursum excurva vix vel brevissime . exeurrente, 
dorso tenuiter coriaceae margines glabras integras versus hyalinae, 3-34 
mm. longae. Stamina 3 fiOiamenta ligulata, antherae lineares i-2-1-7 
mm. longae, appendice rubra subulata setosa 045-0-2 mm. longa inclusa. 
Stylus complanatus tenuis, ea. 1 mm. longus, cum stigmatibus 3 longis- 
simis dense flmbriolatus. Nux brunnea lueida, anguste ovata, longe 
pyramido-aeuta, triquetra, vix eompressa, angulis acuta, lateribus 
subplanis punetulata cellulis extimis minutis, 1-5-1-7 mm. longa, 0-7-0-75 
mm. lata. 

QubensLjVNd. — M oreton District; MacPberson Eange: Moran’s Falls, 
Feb., 1912, White; Moran’s Falls, forming large green tussocks on the 
exposed top and face of the cliff, ca. 3,000 ft., May 24th, 1937, Blake 
13000 (Type in Bri.) ; Lamington National Park, Feb., 1919, White; 
Coomera Gorge, among rocks, 1,000-1,900 ft., October 10th, 1939, Blake 
14119; Mt. Tenduragan near Numinbah, on exposed sheer rock faces, 
1,800-2,000 ft., October 10th, 1938, Blake 13856. 

This handsome species is very distinct from all other Australian 
species, and indeed from any other species I have seen. Dr. Kukenthal 
has suggested an affinity with the African G: derreUema Steud. among 
the Diffusi, a species which I have not seen, but it differs from that 
section in that the leaves have only one and not three prominent nerves, 
in the shape of the glumes, and apparently also in the very long 
uppermost leaf -sheath and fibriolate style and stigmas. 

Cyperus semifertilis S. T. Blake sp. nov. inter sect. Incurves 
Kiikenth. ponenda et C. filipedi Benth. ct 0. disjuncto O. B. ClMke 
sed ab hac anthela normal! baud disjuneta, radiis ^fomubus 
elongatis, nuce glumam adaequante vel subsuperante ; ab_ ilia habitu, 
foliis caulinis pluribus bene evolutis, anthelae brpteis radiisque puei- 
oribus; ab utraque spieulis viridibus pallescentibusve androgynis vel 
nonnunquam masculis differt. 

Bhisoma horizontaliter repens, ramosum, lignosum, in intervdUs 
brevibus culmos- florentes agens. Culmi 30--55 cm, alti, graeil^^ stricti, 
acute triquetri, marginibus acutis scaberulis exceptas glabn* laevesque. 
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FoUa 4r-7 cTilmi basi sita, graminea, herbacea, plana vel marginibns ± 
revoluta, linearia, apicem Yersns gradatim acutata, basi hand angustata, 
carinata et crebre plurinervia, earina marginibnsque sursum seaberulis 
exceptis glabra laeviaque, 2-5-4 mm. lata, snperiora cnlmnm longe snper- 
antia, inferiora gradatim breviora ; vaginae pnrpureae, inf eriores 
elaminatae. Anthela simplex, laxa, panciradiata ; Iracteae 2-3, foliis 
subsimiles sed angustiores, 1-2 antbelam longe superantes, ima basi 
suberecta; radii (ima a ceteris rarissime distans) 1-3 inaequales, usque 
ad 5 cm. longi, triquetro-filiformes, glabri laevesque, spiea centrali baud 
raro prominule pedunculata, vel raro anthela ad spiculas 1-3 digitatim 
eonfertas in apice culmi redacta. Spiculae in apiee radiorum 1-6 digi- 
tatim confertae, virides vel stramineae, lineari-lanceolatae ± acuminatae 
vel lineares, vix compressae, plerumque 6-14 mm. vel raro usque ad 20 
mm. longae, 1-2-2-5 mm. latae. Bhachilla persistens, rigida, recta, 
profunde exeavata, exalata. Glumae spissae, ovatae, obtusae, brevissime 
cuspidatae vel submuticae, berbaeeo-membranaceae, concavae, baud 
. carinatae, apicem versus incurvae, 9-13-nerves, 1-6-1-7 mm. longae, 1-2 
imae vaeuae, 4-9 succedentes florem bermapbroditem ceterae florem 
masculinum’ foventes, vel nonnunquam flores omnes masculi. StarrCma 
3; filamenta linearia li^lata, inf erne paullo angustata; antberae 
oblongo-lineares, apiee minute setosae, 0-8-1-1 mm. longae. Stylus 
brevis latusque, 3 mm. longus; stigmata 3 duplo longiora. Nux brunnea, 
vix nitida, elliptiea, apiee subpyramidata minute vel vix apiculata, 
trigona, a dorso admodum eompressa, angulo dorsali baud distincto 
lateralibus ± aeutis, lateribus eonvexula vel subplana, minute punctu- 
lata cellulis extimis bexagonis minutis admodum prominulis, glumam 
subsuperans, 1-6-1 -7 mm. longa, 1 mm. lata. 

Queensland. — ^Moreton District : Mt. Tamborine, in Tristmia 
conferta-Eucalyptus grandis forest, 1,300 ft., forming small green 
patches, June 1st, 1937, Blake 13078 (Type in Bri.). 

Readily distinguished from all other Australian species of the genus 
by the somewhat acuminate androgynous spibelets, the male part of 
which is pale brownish and the lower hermaphrodite part green. It 
somewhat resembles C. triuervis R. Br. of the Gradies in general appear- 
ance but the latter is densely tufted, the glumes are 3-nerved and keeled, 
and the nut is much smaller. It shares with C. disjunctm R. Br. the 
pecularity of having the one or two lowermost (true) glumes quite 
empty. 

(Since this paper went to press this species has been collected in two further 
localities in the Moreton District, namely: Springbrook, in Tristania confcrta forest 
on steep hillside, 1,100-1,900 feet., 8th October, 1939, Blalcc 14118,- Mount Glorious, 
Yery common at edge of rain-forest in Tristania conferta — dominant forest, 1,500- 
2,200 feet; or among rocks on creek banks in fringing forest, extending down to 
700 feet, at least on south-western slope, 31st December, 1939, and 1st January, 1940, 
BlaTce 14126. Except that a few specimens in the latter collection have leaves as 
narrow as 1.5 mm., the material matches that of the type.) 

Cyperus sculptus S. T. Blake sp. nov. inter sect. Gradies C. B. 
Clarke ponenda et C. gradli R. Br. affinis, sed habitu admodum 
graeiliore, spiculis angustioribus,'nuce ellipsoidea laxe reticulata differt. 

Perennis, viridis, dense caespitosa, rhizomate brevissimo. Culmi 
setaeei, trigoni sed angulis striati, glabri laevesque, usque ad 25 cm. 
Idn^ (rarissime longiores), erecti vel patentes. Folia eaulina pauca, 
basi ctdmi sita, eorum vaginae tenues, inferiores ± scariosae, brunneae, 
elaminiferae, superiores 1-2 laminiferae; laminae carinatae, plerumque 
eonvolutae, (applanatae) 0-6-0-8 mm. latae, facie superiore praeter 
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carinam prominule 2-4:-nerves, facie superiore enerves marginibus 
incrassatae, prope apicem subacutam marginibus nervisque minute 
seabridulae, culmo fere semper multo breviores, rare usque ad 8 cm. 
longae, nonnunquam brevissimae vel ad mucronem redactae. Bracteae 
2~3, inaequales, foliis similes, 2 infloreseentiam longe superantes, ima 
usque ad 9 cm. longa. Spiculae 1-10 in apice culmi digitatim confertae, 
lineari-oblongae vel lineares, obtusae, subcompresssae, marginibus serru- 
latae, virides vel fulvo-tinctae, plerumque 7-10 mm. longae, l-8-2*2 mm. 
latae, 14r~20-florae. BhacMUa persistans, subvalida, recta, valde 
applanata, profunde excavata, marginibus tenuis sed baud alata. 
Ohmae subdense imbricatae, apice patulae, ovatae, obtusiae, cuspidatae, 
carinatae, carina crassa in mucronem brevem excurvum exeurrente, in 
utroque latere membranaeeae, pallidae, valide 3-5-nerves, margines 
versus albo-hyalinae, 1’6-1*9 mm. longae. Stamina 3, antberae parvae, 
lineares, apiculatae, 04 mm. longae. Stylus brevis, 0-35 mm. longus, 
stigmatibus 3 longioribus. Nux late ellipsoidea, utrinque acutata ± 
acuminata, conspicue trigona, angulis obtusis baud costatis, lateribus 
leviter concava vel fere plana, omnino brunnea, nitidula, valde laxeque 
reticulata, cellulis extimis bexagonis majusculis marginibus prominule 
elevatis, 1 mm. longa, 0*65 mm. lata. 

Queensland. — ^Port Curtis District ; Rockhampton, on alluvial flats 
in open Eucalyptus forest, March 5tb, 1937, Blake 12704 (Type in 
Bri.) ; near Rockhampton on rocky rather steep slopes of Mt. Berserker 
in open forest, 300-700 ft., March 4th, 1935, Blake 7894. Wide 
Bay District: near Bundaberg, in and at edge of rain forest, April 
25th, 1936, Blake 11284. Moreton District : Petrie, in damp shady places 
near North Pine River, April 10th, 1932, Blake 1191; Moggill, Bris- 
bane, by roadside in shade, March 10th, 1934, Blake 5279; Northgate, 
Brisbane, on sandy loam in rather sheltered or damp places, common, 
December 17th, 1934, Blake 7158; Kangaroo Point, Brisbane, January^ 
1907, White] Brisbane, University grounds, a weed of damp places, 
April 28th, 1932, Blake 1208; in rather damp shady places, June 14th, 
1932, Blake 1348, 1349; Brisbane Botanic Gardens, in rather damp 
shady places, June 14th 1932, Blake 1350;’Rocklea Creek, Brisbane, in 
a damp somewhat shady place, May 30th, 1932, Blake and Greenham m 
Herb, Blake 1305a ; Sunnybank, near Brisbane, in damp shady places, 
December 7th, 1933, Blake 4996; Goodna, near Brisbane, on damp shady 
banks in the ecotone between Eucalyptus forest and rain forest, April 
18th, 1932, Blake 1199 ; Ipswich, on Denmark Hill, on grassy slopes on 
sandy loam, January 24th, 1933, Cribb; Mt. Ernest in grassy places at 
the foothills, October 8th, 1932, Blake 1402. 

In its very slender habit and narrow spikelets this species has the 
aspect of (7. mirus C. B. Clarke but the nervature of the glumes is 
similar to that of 0. gracilis R. Br., while the nut is markedly diflEerent 
from both. 

Cyperus cristulatus 8, T. Blake sp. nov, C. flaeddo R. Br. inter 
sect. Gradies C. B. Clarke afifinis, sed glumarum carina sursum alulata 
cristulataque differt, 

Annuaj parva, pallide viridis. CuVmi perpauci caespitosi vel 
. singuli, stricti, 2-9 cm. longr, triquetri sed setacei (usque ad 0-5 mm. 
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lati), glabri laevesqne, saepe ± striatuli, solum basi foliati. Folia caulina 
1-2, culmum dimidium superantia vel ejus apicern nonnunquam attiug- 
entia, angustissime linearia, acuta, glaberrima laevissimaque, facie 
superiore plana vel fere plana, enervia, marginibus incrassata, facie 
inferiore carinata, et praeter carinam tenuiter 2-4-nervia, apieem versus 
triquetra, 0-5-1 mm. lata, vel interdum folia ad vaginam ore obliquam 
marginibus Ixyalinam reticulatam redacta. Anthela simplex vel sub- 
eomposita, vel ad capitulum paucispiculosum redacta; bracteae 2 foliis 
simillimae sed angustiores, inferior erecta anthelam fere adaequans 
superior spiculas brevior longiorve; radii 0-3, e propbyllo brevi apice 
bidentata orti, tenuissimi sed triquetri, minutissime scabriduli vel laeves, 
valde inaequales usque ad 3-5 cm. longi; radioli brevissimi vel nulli. 
Spiculae plerumque 2-6-nim digitatae, undique patentee, oblongae, 
inciso-serratae, obtusae, 3-4-5 mm. longae, 2-1 mm. latae, 8-16-florae, 
valde compressae, pallide virescentes saepe brunneo-tinctae. Rhachilla 
persistens, leviter flexuosa, applanata, internodis subexcavata, vix alulata. 
Glumae sublaxe imbricatae, patentes, a latere visae oblique ovatae, acutae 
vel obtusiuseulae, applanatae suborbiculares acuminatae, 3-nerves, 
valde earinatae, carina sursum alulata inciso-cristulataque in mucronem 
saepe paullo recurvatum excurrente, lateribus inter carinam nerviimque 
lierbaceae, ceterum byalinae, omnino celluloso-reticulatae, 1-15-1-25 mm. 
longue. Stamiw 2, antherae non visae. Stylus 0-25-0-3 mm. longus, 
.stigmata 3 sublongiora. Nuoo pallide brunnescens, baud nitida, elliptico- 
obovata, triquetra, apice obtusissima minute apieulata, basi' ± obtusa, 
angulis angustis baud costata, lateribus leviter concava fere plana, 
minute erebreque rugulosa, 0-45-0-5 mm, longa, 0*3 mm. lata, toro 
brevissimo. 

Queensland. — Cook District: Near Cbillagoe in damper places in 
open forest on grey sandy soil ca. 1,050 ft, April 2nd, 1938, Blake 13579, 

Tbe species was found associated with other small annual 
Gyperaceae and grasses in a community of Melaleuca sp. In its erect 
bract, oblong spikelets, slightly imbricate glumes with somewhat 
recurved apices, and pale colour it approaches C. flaccidiis R, Br, closely, 
but it is smaller in all its parts, and the winged, distinctly eristulate 
upper part of the keel of the glume is distinctive. 

In his monograph of Gyperus, Kiikenthal has placed G, flaccMus 
R. Br., (7. aquatilis R. Br,, G. superatus C. B. Olarke, G. Jbreviculmis 
R. Br., and C. imbecillus R. Br. as varieties of C. frinervis R. Br. in the 
section Graciles C. B. Clarke. To my mind all are quite distinct from 
(7. trinervis while (7. imbecillus is a form of (7. laevis R. Br., with unusu- 
ally elongated rays in the inflorescence. In recent correspondence Dr. 
Eiikenthal has accepted my rearrangement of the forms as given below. 
Strictly, the annual members placed by Kiikenthal as varieties of (7. 
trinervis cannot be placed in the section at all unless the circumscription 
of the latter be widened, as in all cases the nut is less than half the 
glume, and there is a distinct approach to the Haspani through G, 
tenuispica Steud. There can be no doubt, however, that the. species are 
all closely allied, the relationships being indicated in Fig. 1. 
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C, tenuispica and tlie Easpawi 
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The species may be distinguished as follows : — 

^Perennial ; glumes l~9-nerved, not celMose-reticulate ; nut dark brown 
or blackish, not tuberculate, equalling i-f glume in length ; 

Glumes with one median nerve on each side or nearly nerveless ; 
leaves f mm. or more wide, inflorescence often evolute, nut 
smooth: 

Nut triquetrous, the sides ± concave, bracts usually 2, 
inflorescence often not evolute: 

Glumes nearly nerveless on 
the sides, the apex 
nearly muticous; base 
of lowest bract setulose 
on the keel . . . . 0. laevis 

Glumes strongly 1-nerved 
on the sides, the apex 
mueronate ; bracts quite 
smooth at the base . . C. stradbrokensis 
Nut obtusely trigonous convex on the 
sides, bracts 3-4, inflorescence 
always evolute . . . . . . C, trinervis 

Glumes with 2-4 nerves on each side or with 
1 nerve close to the keel; leaves rarely 
i mm. wide, most usually very narrow; 
inflorescence always contracted, rays 
absent; spikelets congested, usually few: 

Glumes with 1-2 nerves on each side 
close to the keel, the remainder 
broad, white and nerveless: 

Nut smooth or punctulate C. enervis 

Nut striate and trabeculate 0. mdru$ 

Glumes striate throughout with 3-4 
nerves on each side : 

Nut obovate smooth or 
punctulate, external 
cells minute . . . • (7* gracilis 

Nut elliptical, coarsely 
reticulate, the hexa- 
gonal external cells 
large 0. sculptus 

^Annual: glumes 3-nerved, cellulose-reticulate; nut white or pale brown, 
tuberculate, as long as glume: 

Keel of glumes winged and serrulate in upper 

part C. cristulatus 

Keel of glume neither winged or serrulate. 

Nut 0-7-0-8 mm. long. 

Glumes with a rather long 
recurved mucro, usu- 
ally pallid; bract 
almost always 1, ± 
exceeding the inflores- 
cence . • . . * . C. ftacddus 
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Glumes acute, or with a 
very short erect point, 
mostly tinged with 
brown; bracts usually 
2, shorter than the 
inflorescence . . . . <7. aquatilis 

Nut 0-5 mm. long C. ireviculmis 

ENUMERATION OF SPECIES. 

1. 0. laevis B. Br. Prodr. 213 (1810). G. imbecillus R. Br. l.e. 213. 
C. enervis R. Br. var. laxiis Benth. FI. Austr. vii. 266 (1878). 0. 
trinervis R. Br. var. laxus (Benth.) Kiikenth. in Pflanzenreich Heft. 101, 
293 (1936). 

South-east Queensland (Port Curtis, Wide Bay, Moreton, Eastern 
Darling Downs districts) and North-eastern New South Wales. 

In the prevailing form, the inflorescence is in the form of a com- 
pound head, a few rays being developed but very short. At times the 
rays may attain 2-3 cm. in length ; this is C. imbecillus, C. enervis var. 
laxus, and C: trinervis var. laxus. In depauperate states there may be 
no trace of the rays. The two extremes may be found on the same 
plant. 

2. 0. stradbrokensis Dormn in Biblioth. Bot. xx. Heft. 85, 422 
(1915). 

South-east Queensland (Moreton District, on rather loose sand near 
the sea) . 

As in the ease of nearly all other species described by Domin, it has 
been necessary to examine carefully his type-localities for the elucida- 
tion of the species described by him. Requests for the loan of his types 
have been ignored by him. 

3. 0. trinervis B. Br. Prodr. 213 (1810), and incl. var. compactus 
Domin in Biblioth. Bot. xx. Heft 85, 633 (1915). G. Lessonimus Kunth, 
Enum. pi. ii’. 29 (1837). C. gracilis var. ? rigidella Benth. FI. Austr. 
viii. 266 (1878) in part. 

Queensland and New South Wales in coastal districts. More robust 
than the other species. 

4. 0. enervis B. Br. Prodr. 213 (1810) . G. debUis R. Br. l.c. 213. 
G. enervis R. Br. var. faUax Domin in Biblioth. Bot. xx. Heft 85, 421 
(1915). G. gracilis R. Br. var. enervis (R. Br.) Kiikenth. in Pflanzen- 
reieh. Heft 101, 297 (1936). 

Eastern Queensland (coastal and sublcoastal) and North-eastern 
New South Wales ; also, according to Kiikenthal, in New Caledonia. 

I have seen no authentic specimen of G. debilis R. Br. and no mature 
specimen agreeing with Kiikenthal ’s description of the species. Through 
the courtesy of Sir Arthur Hill, I have been informed that Brown’s 
specimen at Kew is undeveloped G. enervis and it is chiefly on this 
authority that I have united the two species. Kiikenthal ’s description 
agrees fairly with immature plants of G. enervis growing in less ^ady 
places than this species usually inhabits. Bentham’s description (FL 
Austr. vh. 266) refers chiefly at least to ihe next £g?eeies. . 
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5. C. minis C. B. Clarke in. Kew Bull. Add. Ser. viii. 4 (1908). 
C. delnUs sec. Benth. FI. Austr. vii. 266 (1878) not of R. Br., at least 
in part. 

Queensland (Cook District at altitudes of 2,200-2,500 feet., Wide 
Bay and Moreton Districts) and North-eastern New South Wales as far 
south as Sydney. 

Eesemhles the former in the broad white margins to the glumes 
which are nerved only close to the keel, but the spikelets are narrower 
and the nut is unique with its transversely elongated very prominent 
external cells. 

6. 0. gracilis E. Br. Prodr. 213 (1810). 

Queensland (except the far interior and the north-west) and New 
South Wales as far south as Sydney, chiefly in coastal districts. 

7. 0. sculptus 8. T. Blake in Proe. Roy. Soc. Queensl. li. 34 (1940). 

See above. 


8. 0. cristulatus 8. T. Blake in Proc. 
(1940). 


See above. 


Roy. Soc. Queensl. li. 35 


10. C. flaccidus E: Br. Prodr. 213 (1810). C. trimrvis R. Br. 
var. flaccidus (R. Br.) Kiikenth. in Pflanzenreich, Heft 101, 294 (1936). 

Northern Territory, Queensland, New South Wales, Victoria, in wet 
places. Not known from the interior. Also in Japan and Korea accord- 
to Kiikenthal, who refers to this species 0. maoellus Kunth. Bnum. PI. 
ii. 30 (1837) and G. hakonensis Branch. & Sav. Bnum. PI. Japon. ii 105 
and 538 (1879). 


This species appears to be rare in Australia. In the field it can 
usually be distinguished by its characteristic pallid green colour. It 
and the two following species were included by Bentham in C. trinervis. 


11. 0. aquatilis E. Br. Prodr. 213 (1810). 0. inundaius R. Br. 
l.c. 213. O. superadus 0. B. Clarke in Kew Bull. Add. Ser. viii. 4 (1908) 
C. tpm%s R. Bn yar. aquatilis (R. Br.) Kiikenth. in Pflanzenreich, 
(1936), and var. superatus (C. B. Clarke) Kiikenth. 

l.e. 294. 


1 ^^®tern Australia (Kimberley Division), North Australia, Queons- 
land. New South Wales, and Victoria, in wet places and chiefly in 
coastal districts. 


C. super^us C. B. Clarke, to judge from a specimen of the type- 
^ (Darwin, Bchwltz 313) is merely a form 

i ’^’i^sually long bract but the inflorescence not 

yet luUy developed. C. iwandaius is a small state. What appear to be- 
specimens of the type collection of 0. (uquatilis (New Holland, Bam,ks 
and Solander) are in Herb. Melbourne and Herb. Sydney. 

12. 0. breyicu^ B Rn Prodr. 213 (1810). C. tHnervis R. Br. 
Iw36) ^ Kiikenth. in Pflanzenreich, Heft 101, 294- 

, North Queensland. 

n n™ type-collection (Carpentaria 

IS represented in Herb. Brisbane (ex Herb, Kew) 
and Herb. Melbourne. In 1938 I was fo-rtunate enough to secure two 
excellent senes from the Cook District (near Marefba in Sd-out 
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depressions in Eucalyptus forest ca. 1,700 feet, March, 28th, 1938, Blake 
13481 ; and about 40 miles north-west of Mungana in Melaleuca, forest on 
fine whitish sand, April 8th, 1938, Blake 13719). Specimens of the 
former collection match those of the type exactly, but the latter consists 
of much smaller but older plants mostly not exceeding 5 cm. in height, 
but with rather elongated spikelets. 

Oyperus teneriffae Pair, in Lam. Encycl. vii. 245 (1806). 0. calci- 
calus Domin in Biblioth. Bot. xx. Heft 85, 632 and plate xvii. figs. 10-13 
(1915). Domin ’s species was omitted from Kukenthal’s monograph, 
and no specimens agreeing with Domin ’s description and figures were 
extant in any Australian herbarium. However, in March, 1938, I was 
fortunate enough to rediscover the plant at the type locality (Cook 
District: Lion’s Head Bluff, Chillagoe, among boulders and in crevices 
on rugged limestone ridges, ea. 1,15^0 feet, Blake 13519) and specimens 
were sent to Dr. Kiikenthal for an opinion. He has determined them 
as C. teneriffae Poir. iormsi, petraeus (Hoehst.) Kiikenth. and they agree 
closely with his figure and description of the species, which ranges 
through Eastern Africa to India, and has very likely been introduced 
to Queensland. The forma petraeus is most probably an epharmone. 
At Chillagoe the plants were observed on one only of the numerous karst 
hills (“bluffs”), and that is practically within the town itself. 

Oyperus nervulosus {Kiikenth.) 8. T. Blake stat. nov. C. pumilus 
L. var. nervulosus Kiikenth. in Pflanzenreich, Heft 101, 378 (1936). 
C. Ireviculmis see. F. Muell. Pragm. viii. 267 (1874) not of B. Br. 
C. pumilus sec. Benth. PL Austr. vii. 258 (1878) not of L. Pycreus 
pumilus var. punctatus Domin in Biblioth. Bot. xx. Heft. 85, 417 (1915), 
not C. punctatus Eoxb. 

Northern Australia, North-east Queensland. 

Distinguished from all forms of C. pumilus by the distinctly nerved 
sides of the spathulate-oblong glumes. The type-eoUection {Dietrich 
618, from Eockhampton) is represented in the Herb. Mel. Typical 
C. pumilus is known in Australia from two localities only (Queensland : 
Kennedy North District: Townsville, in open damp sandy places, ea. 
5 feet, June 7th, 1934, Blake 5978, and Cook District: Cairns, on wet 
sandy forest land, ea. sea-level, June 15th, 1935, Blake 9392). 

0. flavescens L. Spec. PI. ed. 1, 46 (1753). _ The typical form of 
this has been found in Queensland in the following localities, possibly 
as introductions: — 

Moreton District : Buderim, in swamp, Peb. 24th, 1934, Blake 5186 ; 
Darling Downs District: Ballandean, on wet sandy places near creek, 
Jan. 31st., 1938, Blake 13237; Wyberba, in swamps, 2,50(1-3,000 feet, 
Jan. 21st, 1933, Blake 4597 ; between Bald Mountain and Wyherba, on 
damp ground on creek bank, Jan. 16th, 1933, Blake 4513. 

Widely distributed throughout the warmer parts of the world. The 
specimens referred by Bentham to this species are pale-coloured speci- 
mens of C. sanguinolemtus Vahl. 

0. sanguinolentus Vahl, Enum. PI. ii. 351 (1806). C. Erayrostis 
Vahl l.e. 322, Benth., &c., not of Lam. G. areolatus E. Br. Prodr. 216 
(1810). C. flavescens sec. Benth. PI. Austr. vii. 259 (1878), not of L. 
C. sanguinolentus Vahl var. areolatus (E. Br.) KukentK m I^anzen- 
reich. Heft 101, 338 (1936). Pycreus sanguinolentus (Vahl) Nees in 
Linnaea ix. 283 (1835). 
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Widely spread over Eastern Africa, Southern Asia, East Indies, 
and the Australian mainland. 

Kiikenthal has shown (l.e. 115) that the name C. eragrastis properly 
belongs to the plant widely known as C. vegetus Willd., a species intro- 
d.uced to New Zealand, Victoria, and New South Wales. He distinguishes 
the Australian specimens of C. sanguinolentus as var. areolckhis (It. Br.) 
Kukenth. solely by the blackish margins to the glumes, a character which 
is very inconstant even in the same inflorescence. His forma setacea is 
merely a small slender state. 

0 . Luerssenii Boeck. in Flora, Iviii. 86 (1875), Kiikonth. l.c. 426. 
I have seen specimens from the type collection of this species and of 
€. sululatus E. Br., and cannot distinguish between them. Neither the 
degree of leaf-development nor the slight difference in the nervature 
of the glumes emphasised by Kukenthal are constant, and all combina- 
tions may occur on the same plant. Hence I would regard C. Luerssenii 
Boeck. as a synonym of 0. subnlatus E. Br. In this species the spikelets 
may fall entire at maturity, or the glumes may fall singly from a 
persistent rhachilla, thus combining the features of EurCyperus and 
Marisam. In this ease also, both states may be observed on one and the 
same plant either in the herbarium or in the field. 

I have seen no authentic specimen of C. siibulatus var. confertus 
Benth. FI. Austr. vii. 281 (1878), but the description matches parts of 
many plants of typical G. suhulatus where the inflorescence is reduced 
to a ± compound head. 

0 . cyperinus (Betz.) Suringar var. scabriculmis Kiikenth. l.c. 520. 
An examination of the type-collection in Herb. Sydney (Queens- 
land: Cairns, August, 1901, Betohe) has shown this to be a depauperate 
plant of 0 . scaber (E. Br.) Boeck. Normally this species has tall. culms 
with a compound or somewhat decompound inflorescence, and is very 
different in aspect from C. cyperinus (Eetz.) Suringar. Small speci- 
mens, such as are more usual in South Queensland, where G. cyperinus 
does not occur, have frequently a simple anthela. The two species may 
be constantly distinguished as follows: — 


0, cyperinus. 

0. scaber. 

Calms smooth 

Culms scabrous to very scabrous, at least in 
upper part 

Leaves and bracts rather flaccid, not 
septate-nodjilose, mostly flat 

I Leaves and bracts rather rigid, indistinctly 
septate -nodulose, margins i distinctly 
revolute 

Nat oblong, 2-1 mm. long, 0*65 mm. wide 

Nut linear-oblong, 2* 3-2* 6 mm. long, 0*65 
mm, wide 

Ithachilla not very rigid 

Rhachilla rather rigid 

Wings membranoos 

Wings firm, thinly coriaceous 


Sect. Pinnatae Kiikenth. 


■ ; This section was erected by Kukenthal to include a most difficult 
^^lies of endemic _ Australian forms. Though placed by the author in 
flie subgenus Mariscus the first three species enumerated (C. angustatus 
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E. Br., C. dactylotes Benth., and 0. Oilesii Benth.) are typical Eu-cyperus 
in strnetnre, while most of the other species combine the characters of 
both subgenera as described above for (7. svibvrlatus. Eiikenthars 
arrangement of the forms and his key to them is very unsatisfactory, 
and what follows can be regarded merely as some contribution towards 
a better understanding of this most difficult group. 

0. Clelandii J, M. Black in Proe. Eoy. Soc. S. Austr. xlviii. 253 
(1924). The type of this (South Australia: Cordillo Downs, Peb* 
25th, 1924, Cleland), kindly lent by Mr. Black, shows this species to be 
conspeeific with C. dactylotes Benth., a widely spread plant in the drier 
parts of the Northern Territory, Queensland, New South Wales, and 
South Australia. 

Cyperus Betchei (Kukenihal) 8. T. Blake stat. nov. C. angustafus 
E. Br. var. Betchei Kiikenth. Lc. 452. 

Species distincta, a G,* cmgvMato R. Br. habitu robustiore, foliis 
latioribus carina marginibusque scaberrimis interdum septato-nodulosis, 
spiculis distincte spicatis semper caducis, nitidioribus clarioribusque, 
rhachilla prominule, alata, nuce minus abrupte acuminata valde rostrata 
distinguenda. Nux rostrata notabilis est. 

In the drier parts of Central and Southern Queensland and 
Northern New South Wales, the type is from Narrabri, collected by 
Betche in Jan., 1883 (N.S.W., MeL). 

0. rigidellus (Benth,) J. itf. Black, PI. S. Austr. 676 (1929). (7. 
gracilis E. Br. var. ? rigidellus Benth, PI. Austr. vii. 266 (1878) chiefly* 
Mariscus rigidellus (Benth.) 0. B. Clarke in Kew Bull. Add. Ser. viii. 
18 (1908). (7. subpinnatus Kiikenth. var. subrigideUus Kiikenth. in 

Pedde, Repert. xxix. 199 (1931). 

While I have not seen Bentham^s type, I have seen several authentic 
specimens of Kukenthal’s variety, as well as a large number of others 
from the interior of Queensland (Warrego District), New South Wales, 
South Australia, and North-west Victoria. They agree fairly with the 
descriptions of C. rigidellus and differ sharply from (7. subpinnatus in 
the less rigid habit, the softer texture of the glumes and the wingless 
rhachilla. There is a considerable variation in the degree of development 
of the inflorescence, some culms bearing elongated rays, and in the 
colour of the glumes. 

0. ochro-leucus Boeck. in Flora Iviii. 85 (1875). An examination of 
the type of this from Herb. Berlin, kindly lent by Dr. J. Mattfeld, 
has shown it to be a robust specimen in young flower of C, fulvus R. Br* 
var. densespicvlatus (Domin) Kiikenth. with the uppermost leaf-sheath 
longer than usual. The taxonomic value of this variety is questionable, 
as in most tufts seen with reflexed secondary rays in the inflorescence, 
some inflorescences occur without such rays. In other words, C, fidvus 
(typical) and var. densespicvlosus may occur on the same plant. The 
species is an exceedingly variable one. 

03 npertis perangustus (Kiikenth.) 8. T. Blo^ sp. nov. inter sect 
Pinnatos Kiikenth. ponenda et C, fulvo E. Br. affinis, a quo anthela majore 
decomposita laxiore, radiolis semper evolutis, spiculis multifloris 
angustissimis, rhachilla late alata, nuce elliptica apice hand abrupte 
acuminata, latere adaxiali distincte curvata differt. — C. fulvus E. Br. 
var. perangustus Kiikenth. in litt. 
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Demise caespitosa, viridis, db Tiscida. Culmi plures, stricti, erecti, 
graeiles, triquetri, striati, glabri laevesque vel sub apiee scabridi, 20-40 
cm alti, tantum basi incrassata vaginis latis brunneis multiuervis ± 
resinosis foliati. Folia pauca, inter se distantia, vagina summa usque 
ad 9 em. longa; laminae lineares, sursum gradatim attenuatae, planan 
vel infeme eomplicatae, septato-nodulosae, earinatae ct crebro plut’i- 
nerves, earina marginibusque scabrae, 3-5— 5-5 nun. latae, eulini apicem 
superantes. Anzhela compositaj laxa vel sublaxa, 7— lO-radiata ; hfactoaB 
plures, foliis similes superiores gradatim angustiorw brevioresque, 3-4 
inferiores anthelam superantes vel longe superantes. Radii rigid!, 
undique patentes, inaequales, usque ad 10 cm. longi, compreasi, glabri 
laevesque, e prophyllo ore paullum oblique seeto orti ; radioli ± deflexi, 
usque ad 3 em. longi ; hracteolae ± setaeeae, radiolis plerumque brevi- 
oribus. Sficae breves, e spiculis 4^10 approximatis divarieatis 
eonstructae. Spiculae aureae vel aureo-brunneae anguste lineares, turgi- 
dulae, 7-18 mm. longae, 1-2-1.7 mm. latae, 7-22-florae. Bhachilla tenuis, 
flexuosa, rigida, late alata, decidua vel persistens. Olvimm sublaxe 
dispositae, imbrieatae, primoi appressae tandem aliquantulum patentes, 
deciduae vel cum rbachilla decidua ± persistentes, ova,tae, obtusae vel 
leviter retusae, tenuiter membranaceae, carinatae, earina viridi recta 
(a latere visa) brevissime excurrente, latere utroque 3-4 nervis prominule 
notatae, 1-8-2-1 mm. longae. Stamina 3, antherae oblongae obtusae, 
.0-6-0-7 mm. longae. Stylus tenuis 0-8-0-9 mm. lon^sstigmatibus 3 paullo 
brevior. Nux brunmea ± vemicosa, anguste elliptica, apice rotundata 
breviter acuminata, obtuse trigona, latere adaxiali curvata concavaque 
ceteris eonvexa, cellulis extimis minutis paullo prominulis, l-S-l-fl mm. 
longa, 0-5-0-6 mm. lata, gluma paullo vel usque ad i brevior, 

QuEEarsLAND. — ^North Kennedy District: Eoekingham Bay, Jan. 
30th, 1862, Dallachy (Bri., Mel.) ; Townsville, on the mid-slopes of Castle 
Hill, chiefly in gullies, March 30th, 1935, Blake 8359 ; Magnetic Island, 
on rocky granite cliff face in light rain forest and in shady place.s near 
a creek, March 24th, 1935, Blake 8237 ; and on shady creek bank, BlaJce 
8249. Port Curtis District: Graeemere, Peb. 10th, 1876, O’Shanesy 
1642 (Mel.) ; Marmor, between Eockhampton and Gladstone, in monsoon 
forest, March 8th, 1937, Blake 12778. Wide Bay District : Near Bunda- 
berg, in mixed open forest on sandy soil, April 26th, 1936, Blake 11304 
(Type in Bri.). 

O’Shanesy’s and Dallachy ’s specimens are immature and were 
referred by previous authors to C. angmiatns R. Br. C. peranpustus 
differs from C. angustatus in its viscidity, in the much broader protnin- 
ently septate-nodulose leaves, rather loosely spicate spikelcts, the broadly 
winged rhachilla, and in the unsymmetrieal nut the edges of which are 
not parallel. 

In a letter Dr. Kiikenthal suggested that the form was a variety of 
C. fidvus, giving merely the diagnosis as follows : — Anthela decomposita 
ampla laxa ; spiculae lineares vix 1 mm. latae. 

Csrperus clarus S: T. Blake sp. nov. inter sect. Pinnatos Kiikenth. 
ponenda, aflBnis C. fulvo R. Br. et praecipue var. confuso (C. B. Clarke) 
Kukenth., _sed a formis omnibus specie! spiculis latioribus, glumis 
majoribus in mucronem validum excurvum excurrentibus, nucis majoris 
fnseae angulis subacutis lateribusque subplanis vel eoncavis diffiert. 

. Perenms, caespitosa, viridis, baud viseida. Culmi erecti, stricti, 
rigidi sed gracUes, 15-50 cm. alti, apicem versus scabriduli, ceteri glabri 
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laevesque, basi incrassata vaginis latis branneis multi-nervis obteeti.’ 
FdUa pauca, basi culmi sita; laminae lineares, longe acutatae, ± coriaceae, 
rigidae, culmi apicem saepe attingentes vel sfbperantes., planae vel 
admodum revolutae vel (praecipue inf erne) eomplicatae, septato- 
nodulosae, tenuiter plurinerves, carinatae, carina marginibusque 
irregulariter spinuloso-scabrae, 2-5-6 mm. latae. Bracteae 3-5 foliis 
similes, 2-3 anthelam superantes. Antkela simplex vel subcomposita, vel 
ad capitulum compositum redacta, 0-6-radiata, subdensa ; radii subrobusti, 
strieti, ± patentes, trigoni ± compressi, glabri laevesque, e propliyllo 
tubuloso ore ampliato oblique secto orti, usque ad 4 cm. longi; roMoU 
nulli. Spimlae plures vel numerosae in capituUs bemispliericis vel 
subglobosis 20-25 mm. diam. brevissime spicatae, quasi digitatim 
confertae, leviter compressae, oblongae vel lineari-oblongae, 8-15 mm. 
longae, 2-7-3 mm. latae, 6-20-florae. Rhackilla persistens, baud caduca, 
leviter flexuosa vel fere recta, rigida, valde applanata, fere exalata. 
Glumae facile deciduae, sublaxae, primo imbricatae demum ± patentes 
et ob margines ± involventes inter se ± discretae, aureae vel eastaneae 
vel dare brunneae, nitidulae, ovatae, obtusae, rigide membranaeeae, 
margines versus admodum tenuiores subseariosae, carinatae et praeter 
carinam ± nervosam superne validam sub glumae apice in mueronem 
validum acutum excurvum 0-4~0-7 mm. longum exeurrentem, 6-8-nerves, 
et mucrone incluso 3-2-3-8 (plerumque 3-3-3-5) mm. longae. Stamina 3, 
antherae lineares, minute apieulatae, 0-6-0-8 mm longae. Stylus tenuis, 
0-8-1-2 mm. longus, stigmata 3 tenuia paullo longiora. Nm fusca vel 
cinereo-velata, baud nitida, obovato-oblonga, acuminata, subaeque 
trigona angulis subacutis, latere adaxiali ± concava ceteris plana, 2-24 
mm. longa, 0-85-0-95 mm. lata, eellulis extimis minutis vix obviis. 

Queensland. — ^Leicbbardt District: Minerva, north of Springsure, 
in grassland on dark grey clay loam, 800-1,000 feet, March 7th, 1935, 
Blake 7934. Port Curtis District: Gracemere, dry gravelly places, 
common, Nov. 1st, 1873, O^Shanesy 1406 (Mel.). Warrego District; 
Morven, in depressions in railway enclosure on dull brown silt clay ca, 
1,400 feet, April 2nd, 1936, Blake 11008. Maranoa District: Mitchell, 
on bed of Maranoa River on sand, ca. 1,350 feet. May 4th, 1934, Blake 
5738. Darling Downs District: Palardo, west of Miles, in railway enclo- 
sure on black clay, ca. 1,100 feet, May 10th, 1934, Blake 5886; Oakey, 
Donges 6 in 1930 ; Drayton, on hillsides on heavy soil, either in the open 
or in Eucalyptus forest ; also common at edge of cultivation, Feb. 12th, 
1934, Blake 5174 (Type in Bri.). 

New South "Wales. — ^Par Western Plains: Mootwingie, near 
Broken Hill, in rock pools, Oct. 9th, 1921, A. Morris 845 ( N.S.W.) ; 
Goyinga Mountains, near rocky waterholes, Nov. 6th, 1860, Victorian 
Expedn. (Mel.). 

? South Australia. — Oodnadatta, June, 1914:, Stair (Herb. Black) ; 
very young with no base, but apparently this species. 

So far as observed in Queensland this species is chiefly found on 
heavy soils. Well-developed specimens are readily known by the dense 
globose spikes of relatively broad, rather turgid, brightly coloured 
spikelets with rather prominent recurved mucros to the glumes. In habit 
it recalls G. Gilesii Benth. rather than C. fulvus R. Br., but the nut and 
glumes are much broader, and the plant is a perennial with more prom- 
inently thickened culm-bases. Prom all forms of the variable C. fuhms 
it differs in the dense globose spikes, the broader spikelets of a usually 
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quite different colour, the prominently cuspidate glumes, the rathei' 
sharp angles to the nut, the faces of which are not brown, and the 
adaxial is distinctly concave and incurved towards the base. 

Oyperus oxycarpus 8. T. Blake sp. nov. affinis C. carimto R. Br. 
in sect. Pinmtis Kukenth., a quo vaginis basi eulmi induratis nitidis, 
bracteis plus numerosis, glumis longioribus acutioribusque, nuce 
lanceolata vel fere laneeolata, apice acuta, diffiert. 

Perennis, dense caespitosa, glabra, baud viscida. Culmi stricti, 
erecti, rigidi, 35-50 cm. longi, 1^-3 mm. lati, obtuse trigoni, crebre 
striati, sub apice paree seabriduli eeterum laevei^ basi vaginis ± 
squamiformibus duris nitidis striatis purpureis vel purpureobriumeis 
subincrassati. Folia 4-5 eulmi basi sita inflorescentiam ipsam longe 
superantia et eis innovationum saepe exceptis valde septato-nodulosa ; 
vaginae arctae baud earinatae ; laminae angustae, apicem setaceam versus 
longe attenuatae, plerumque complicatae raro ± planae, usque ad 4'5 
mm. latae, plurinerves, basin versus exeeptae earinatae, carina superne 
acuta marginibusque scabridae, eeterum laeves. Bracteae plures, 3-5 
inferiores foliis similes anthelam longe superantes, superiores gradatim 
breviores angustioresque. AntJula composita vel simplex, sublaxa, 
plerumque 5-10-radiata ; radii rb robusti, rigidi, stricti, compressi, 
tenuiter striati, laeves, usque ad 9 cm. longi, suberecti vel adinodura 
patentes, e prophyllo breviusculo apice obliquo orti; hractcolm sub- 
setacei, anthelulam plerumque superantes; radioli pauci plerumque 
breves, raro plus 2 cm. longi, saepe non evoluti. Spieulae in capitulis 
densis saepe eompositis 10-15 mm. diam. digitatira dispositae, fulvae 
vel sanguineo-maeulatae, ovatae vel ovato-oblongae, compressae, 
8-14-florae, 5-7-5 mm. longae, 4-4-5 mm. latae. Bhachilla persistens 
flexuosa, exalata, tenuis, nodis inter se 0-7 mm. distantibus inerassata. 
Qlvmae deciduae, oblique patentes, primo ± imbricatae, tandem quoque 
ob margines involutas inter se diseretae, ellipticae, acutae, vel leviter 
emarginatae et minute apieulatae, membranaceae, leviter earinatae 
(carina a latere visa leviter curvata), latere utroque nervis validis 3 
notatae, 2-8-3 mm. longae, 1-5 mm. latae. Stamina 3, antherae lineares, 
0-8-1-0 mm. longae, connectivi apice conica 0-1 mm. longa inclusa. 
Stilus tenuis 1 mm. longus, stigmata 3 filiformia subaequilonga. Nm 
straminea nitidula, lanceolata vel oblongo-laneeolata, acuta, trigona, 
sabsymmetrica, a lateribus subcompressa, faeiebus eonvexula vel 
adaxiali subconcava, cellulis extimis minutis inconspicuis, 2-3 mm. longa, 
0-6 mm. lata. 

Queensland. — Cook District: On Wrotham Park, ca. 50 miles 
north-west of Mungana, at edge of lagoon, April 8th, 1938, Blake 13712. 
Burke District: Wernadinga, between Normanton and Burketown, at 
edge of lagoon May 31st, 1935, Blake 9209 (Type in Bri.) ; O’Shanassy 
River, approx. 19° 10' S., 138° 45' E., on mud near water, April 19th, 
1935, Blo&e 8637. ; i' . 

_ The nearest ally to this new species is certainly C. carinatus R. Br. 
which, however, has loose leaf-sheaths much softer in texture, and the 
lower ones without laminae are septate-nodulose like the others, and not 
h^d and shining, the glumes are definitely obtuse, the anthers are 
smaller, Md the nut is_ oblong and obtuse or abruptly apieulate at the 
apex. Kiikenthal describes the leaves of G. carinatus as “haud carinata, 
eonvoluta.” I find the leaves of both species sharply keeled in the upper 
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part, the keel becoming more obtuse and less distinct towards the lower 
part, and finally disappearing completely a short distance above the 
union with the sheath. 

Rhynchospora heterochaeta S, T, Blake sp. nov. affinis E. longiseti 
R. Br. a qua spiculis nucibusque minoribus setis hypogynis non plumosis 
differt* 

Annua, viridis. Culmi solitarii vel caespitosi, obliqui vel erecti, 
stricti, usque ad 30 cm. longi, graciles, subacute triquetri, promintde 
striati, glabri laevesque, enodes. Folia plura (usque ad 9) basi culmi 
sita, inferiorum vaginae ± apertae; laminae lineares, gramineae, sub- 
molles, supra medium gradatim acutatae, planae vel raro ± complicatae, 
anguste carinatae, plurinerves, carina marginibusque superne parce 
scabrae, ceterum glabrae laevesque, usque ad 3*5 mm. latae, usque ad 
15 cm. longae, culmis plerumque breviores vel culmos minores adae- 
quantes vel paullum superantes. Inflorescent^ia terminalis capitata 
multispiculosa, plerumque 12-20 mm. lata. Bracieae foliaceae 
inaeqales, 4r-8 eapitulum adaequantes vel superantes usque ad 10 cm. 
longae, lineari-lanceolatae vel superiores lanceolatae, basi dilatata 
ecarinata marginibus dense ciliatae superne carina marginibusque 
scabrae. Spioulae aureo-brunneae, lanceolatae, aeutae, dorso-ventraliter 
applanatae, 6-8-5 mm. longae, ca. 1*5 mm. latae, 1-nucigerae. Gimme 
7, quinta fertilis elliptico-lanceolata, acute acuminata, tenuiter ooriacea 
margines versus hyalina, 1-nervis, 6-7-5 mm. longa; 4 inferiores gradatim 
breviores obtusiores, ima 1 mm. hand vel vix attingens, penultima florem 
masculinum f ovens et cum summa quam fertili multo angustior, brevior, 
± involuta. Stamina 2, antherae lineares, anguste apiculatae, ca. 1-5 mm. 
longae. Stylus longus filiformis indivisus. Nux brunnea vel fusco- 
brunnea, obovato-oblonga, dorsotentraliter applanata, lateribus sub- 
concava, marginibus obtussissima baud attenuata linea albida notata, 
punctulata, per ^r-f longitudinis sui>erioris pilis spinulosis crassiusculis 
antrorsim appressis ornata, 3-0-3-7 mm. longa, 1-1-1-3 mm. lata. Stylo- 
basis a nuce discreta, elongata, angusta, applanata, basi dilatata crassior, 
cellulosa, marginibus antrorsim scabra, nucis f-f longa, basi baud 
constricta ^ nuce lata. Setae- hypogynae 6, una nuce brevior vel brevis- 
sima sublaevis, ceterae subaequales nucem cum stylobasi subaequantes 
Qongiores brevioresve), antrorsim scabrae, basin versus sublaeves 
vel minute ciliatae, basi ipsa glaberrimae laevissimaeque. 

Phillipine Islanus. — ^Luzon: Province of Bulacan, Sept., 1913, 
Ramos in Eerb, Phil. Bur. Sci. 2099 (Bri.). 

East Indian Archipelago. — ^Madoera Tusschen Sampang en Rapa, 
50 m., March 11th, 1915, Backer 20052 (Bri. ex Bz.). 

Northern Territory. — ^Darwin, Tate in 1882 (Mel.), Eoitze in 
1886 (Mel.), April, 1927, Bleeser 149 (Mel., N.S.W.), without collector's 
name (Bri., N.S.W.) ; Point Charles, western side of Darwin Harbour, 
M(dr 214. 

Queensland, — ^Burke District: Normanton, March, 1876, GuUiver. 
Cook District: Biboohra, near Mareeba, on sand in Eucalyptus forest, 
June 20th, 1935, Blake 9541 ; Cairns, on wet sandy forest land, ca. 0 feet, 
June 15th, 1935, Blake 9375. North Kennedy District: Rockinghalm 
Bay, Dallachy (Mel.) ; Cleveland Bay, Johnson in 1887 (MeL). South 
Kennedy Dikrict: South of Mount Christian in grass-tree country, 
May, 1927, Francis. Wide Bay District : Near Bundaberg in Eucalyptus 
forest, chiefly on lower ground, April 27th, 1936, Blake 11322; near 
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Nikenbah, open sandy places near railway, June 5tli, 1932, Blake 1323. 
Moreton District: Virginia, Brisbane, in MeMeuca forest, April 14th 
1933, Blake 4749 (Type in Bri.) ; in Melaleuca forest in low flat country,, 
May 25th, 1932, Blake 1297 ; in railway enclosure, April 2nd, 1934, Blake 
5303. Also probably Queensland, without definite locality. Banks and 
Solander in 1770 (Mel., N.S.W.). 

This species has been confused in Australia with B. Irngisclis li. Br., 
but it has smaller spikelets and nuts, relatively shorter style-base, and 
non-plumose bristles. The extra-Australian specimens were distributed 
as B. Wightiana Nees, which has a very different nut and style-base. 

There are several externally closely similar annual capitate species 
of Bhynchospora in Australia, but an account of them must be deferred. 

Carpha nivicola F. Muell. in Trans. Phil. Soc. Viet. i. 195 (1855). 
This species was founded on very depauperate specimens and has been 
referred by all later authors to C. alpina R. Br. An examination of the 
material of the genus in Herb. Melbourne has shown it to be a distinct 
species, and that normal specimens are readily distinguishable from 
G. alpina by the broader leaves (up to 3 mm. wide), the rather larger 
spikelets and nuts, and the hypogynous bristles plumose to the tips and 
not simply scabrous in the uppermost part as in 0 . alpina. 

The following collections have been seen : — 

New South WAiiBS. — Southern Tablelands; Mount Kosciusko, up 
up to 5,000 feet, Jan., 1895, Maiden-, Snowy Mountains, Bduerlen 70. 

ViCTORU. — ^Australian Alps, F. Mueller (Type in Mel.). 

Tasmania. — ^Mount Wellington arid Hardinger Range, F. Mueller ?. 

Schoenus foliatus (Hook, f.) 8. T. Blake comb. nov. Sdrpus 
f(McBus Hook. f. in London Joum. Bot. iii. 414 (1844). Chmtaspora 
axillaris R. Br. Prodr. 233 (1810). Sehoenus axillaris (R. Br.) Poir. 
Eneycl. Suppl. ii. 251 (1811) and of most authors, not of Lara. Helcfthrix 
pudUa Nees in Ann. Nat. Hist. Ser. r., vi. 45 (1841). Eelothrix 
axillaris (R. Br.) Palla in All. Bot. Zeitschr. viii. 68 (1902). Schoenus 
subaxUlaris Kukenth. in Fedde, Repert. xliv. 89 (1938). 

Queensland (Darling Downs District), New South Wales, Victoria, 
South Australia, Tasmania, New Zealand. 

Though I have not seen Hooker's type, his description could only 
refer to this species. The New Zealand specimens I have seen are 
identical with the Australian ones. In recent correspondence. Dr. 
Kiikenthal has accepted the above view. 

Schoenus Kenn^ (F. M. Bail.) 8. T. Blake comb. nov. ArthrostyUs 
Kenmyi P. M. Bail, in Queensl. Agr. Journ. xxviii. 278 (1912). 

The species is certainly a Schoenus but the unusually white spikelets 
of the type specimens arranged in dense heads, the obscurely distichous 
nature of the lowermost glumes, the 6 stamens, and the poorly developed 
leaves appear to have misled Bailey into placing the species in Artkro- 
sftylis. The stems sometimes bear two somewhat distinct heads of 
Spikelets, and there is also frequently a node in the upper part. The 
leaves are reduced, but mostly obvious. The white colour of the glumes 
is less prominent in the more southern specimens and is sometimes 
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replaced by brown. Its nearest ally, is Sch. subaphyllus Kukenth. [Sch. 
aphyllus Boeek. (1874) non Vahl. (1806)], a species widely spread in 
the drier parts of the continent, and the two may be distinguished as 
follows: — 

Culms nodeless, leaf-sheaths always deeply split 
or quite open and often separating from the culms, 
leaves reduced to points or quite absent; nut elliptic 
or oblong-elliptic, strongly and rather abruptly con- 
stricted at the base, rounded at the apex, not at all 
ribbed except at the very base, smooth, rather tawny 
and spotted with red, 2-5 mm. long Sch. subaphyllus 

Culms usually 1-noded, the uppermost basal 
sheath closed almost to the top, or if more deeply 
split then tightly convolute, laminae always obvious, 
often rather weU-developed ; nut 1-8 mm. long, oval 
or somewhat obovate, narrowed at the base, the apex 
somewhat pyramidal, rather prominently 3-ribbed, 
the sides brown or brownish and wrinkled . . . . Sch. Kenmyi 

Specimens examined of Sch. Eennyi: 

Queensland. — ^North Kennedy District: Herberton, Jan. 1912, 
Kenny (Type in Bri.), Dec., 1912, Kenny, Dec., 1911, Kenny; Jan., 1918, 
Michael-, west of Pentland between Warrigal and Burra on slopes of 
Great Dividing Range on shallow sand overlying sandstone, 1,500-1,650 
feet, October 10th, 1935, Blake 9946. Darling Downs District: 9 miles 
east of Condamine on ridge-top in Eucalyptus decorticms — E. nubiUs 
forest on shallow grey hard fine sandy soil, ca. 1,100 feet, Peb. 19th, 
1938, BlaJte 13305. 

New South Wales. — Central Western Slopes: Dubbo, Jan., 1898, 
Boorman (N.S.W.). 

Uncinia fiaccida 8. T. Blake sp. nov. afiSnis Z7. nervosae Boott et 
TJ. compactae R. Br., ab hac utrieuli' basi attenuata nec rotundata, foliis 
angustioribus, ab ilia utrieulo latiore foliis fiaceidis, ab utraque spica 
laxiore foliis multo longioribus differt. Ab U. riparia R. Br. foliis pauUo 
angustioribus, spica breviore, glumis 3-5-nervis utriculum subaequantibus 
et ab V. rupesfri Raoul glumarum utrieulorumque forma nervaturaque 
reeedit. 

Dense caespitosa, laxiuscula, viridis. Culnvi 20-40 _ cm. longi, 
graeillimi, molles, acute triquetri, angulis sursum ± seabridis exeeptis 
laeves, striati. Folia 5-7, eulmi basin versus sita, eulmum superantes 
vel longe superantes; vaginae tenues, inferiores pallide brunneae; 
laminae angustissimae, molles, planae, 3-5-nerves, leviter earinatae, 
0-6-1-5 mm. latae, supra medium longe attenuatae et earina margini- 
busque parce scabridae, eeterum glabrae laevesque. Spica oblongo- 
lineares vel lineares, 18-30 mm. longa, laxiuscula, pars dimidia maseula. 
Glumae inter se plerumque 2-2-5 mm. distantes, ovatae, tenuiter mem- 
branaeeae, 3- vel sub-5-nerves, dorso virides tenuiter earinatae, lateribus 
late enerves, ± hyalinae vel fuseo-tinctae, 4-5-5 mm. longae, maseulae 
apice obtusa, femineae sursum angustatae sed apiee ipsa angoste rotond- 
atae, utriculum adaequantes vel fere adaequantes, ima in braeteam 
filiformem spica breviorem vel multo longiorem produeta. Utricuius 
erectus vel oblique patens, ovato-lanceolatus vel elliptieus, basin versus 
gradatim angustatus (hand rotundatus) , sursum longiuscule acuminatus, 
- acutiuscule triqueter, faciebus paullum eoncavus, glaber laevisque, 
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tenuiter herbaeeus, ore oblique^ integro anguste byalinus, prominule 
2-4-nervis, nervis paueis ineonspieuis evmescentibus saepe additis, 5-5-1 
mm. longus, 1-6-1-7 mm. latus. Stamina 3, filamenta baud dilatata. 
Stylus nuce brevior enm stigmatibus 3 papillosus, basi dilatata glaber. 
Nux brunnea, oblongo-elliptica, apice subtnmcata umbonata, triquetra, 
lateribus coneava, utrieulo aequilata, ^ brevior. Ehachilla utrieulo 
su'bduplo longior. 

VroTOEiA. — ^MO'Unt Buffalo, in rock crevices, ca. 6,000 feet, Jan. 26th, 
1935, Blake 7398 (Type in Bri.). 

I am indebted to Mr. E. Nelmes, of the Eoyal Botanic Gardens, 
Kew, for verifying the distinctness of this species. 
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A REVISION OF THE AUSTRALIAN ARCTIIDAE 
(LEPIDOPTERA).^ 

By A. Jbffebis TuI^ner, M.D., F.R.E.S. 

Our first real knowledge of the Australian Arotiidae we owe to a 
paper by Meyrick in Proc. Lin. Soe. N.S.W. 1886, p. 690. He then 
included some genera that are now referred to the Nolidaee and Noctu- 
idae. After substracting these, his very useful paper contains 80 species 
referred to 30 genera. Hampson's most valuable revision of the 
Aretiidae of the World Fauna followed in Cat. Lep. Phal. ii. (1900 
and 1901) with a Supplement (i. 1914 and ii. 1920). 

The family may be defined thus — Maxillary palpi obsolete. Labial 
palpi short. Antennae in male ciliated (often with longer bristles) or 
pectinate, very rarely simple. Forewings with Ic absent, 5 from below 
middle of cell, an areole present in the more primitive genera, but 
usually absent through coalescence. Hindwings with Ic absent, 5 usually 
from below middle of cell, 12 completely fused with upper margin of 
cell, usually to about middle. Frenulum present. Retinaculum in male 
almost always bar-shaped. 

The Aretiidae are part of the superfamily Noctuoidea together with 
the Syntomidae, Nolidaee Nootiddae, Lyr>%a%triidaej Hypsidae^ and 
Anthelidae» The relationship of these families may be represented by 
the following diagram: — 

Byntomidae Nolidae 


Aretiidae Noctuidae 



The most important structural character in the family is the fusion 
of the costal and subcostal veins of the hindwings, usually as far as the 
middle of the cell, sometimes nearly to its end, or even including the 
base of vein 7, rarely for a short distance only. This character is shared 
by the NoUdae, which differ in the presence of tufts of scales on the 
forewings, longer palpi', and an expansion of the basal antennal joint 
by loose spreading hairs. In some genera of NocHidae, including the 
subfamily Sorrothripinae^ the costal vein of the hindwings anastomoses 

* Except where otherwise stated, the types of all new species described in this 
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with the subcostal from near its base to middle of cell, but is not fused 
with it basally. The Nolidae I regard with Hampson as derived from 
the Sarrothripime, their resemblance in neuration to the Ardiidae 
being due to convergence, and their relationship collateral. As Meyrick 
has pointed out, the Arctiidae are derived from the Hypsidae, some 
genera of which approach them closely. 

In addition to the characters given in the definition, the following 
are noteworthy. In both wings vein 2 arises usually from near the 
middle of the cell, though in many genera it has moved distally. Veins 
7 and 8 of the forewings are nearly always stalked. Vein 11 of fore- 
wing may either be free or may anastomose with 12. Frequently there . 
is a reduction in the number of veins in either or both wings by coinci- 
dence, never by obsolescence ; though in Ghionaerm vein 5 of hindwings 
•is weak. The family consists of two subfamilies — LitJiomnae and 
AraMnae— the first with thorax and abdomen slender and ■usually 
smooth, and the hindwings comparatively broad; in the latter thorax 
and abdomen are stout and usually hairy, and the hindwings compara- 
tively short. These distinctions may not appear of much structural 
importance, 'but they indicate two very natural groups, which have 
followed different lines of development. From the Arctiinae were 
derived the Syntomidm in the Neotropical region, which is still their 
headquarters. The JAthosiinaie show a strong tendency to asthonogenesis, 
both in reduction in size (frequently comparable to that of mierolepi- 
doptera) and in number of veins, but these two developments are not 
always combined. 

Without being one of the largest, the Arctiidae are a group of 
considerable size. In Australia the Lithomnae are well represented by 
over 200 species — ^i.e., 10 per cent, of the world fauna ; but the Arctiinae 
are comparatively few, 23 species — ^i.e., 1 per cent, of the woild fauna. 
Of the total 77 genera 39 are strictly endemic and 11 are Papuan. As 
Queensland and New Guinea formed a continuous land area in recent 
geological times, we may claim 50 genera, or 65 per cent., a very high 
degree of endemicity. The family is represented in Tasmania by 29 
species and 20 pnera, of which 3 are endemic to the island, but nearly 
related to continental genera. In West Australia there are 20 species 
and 13 genera, of which 2 are endemic. Cr&nmophora is tlio only genus 
which can be regarded as of western origin. No Australian ArciUdm 
appear to be of Antarctic origin. 

The Lithasiinae comprise a number of small genera, many of them 
monotypieal, and a few of moderate size. Their classification depends 
mainly on neuration. The first 25 genera form a natural group, which 
may be arranged in series from the more primitive Utetheisa and Palae- 
0 ^ to Lepista. Among the remainder several groups may be 
distinguished, but owing to parallelism and convergence they appear 
somewhat indefinite, and there is an appreciable number of apparently 
isolated genera. The construction of a key to the genera, which must 
neces^rily be partly artificial, has been a difficult task. Our few 
Archinm on the contrary are easily dealt with. There are six genera, 
which have lost both tongue and areole, and are nearly allied, leaving 
tte two moire primitive and isolated genera Bhodogastria and 
Crdmiophora. 
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SUBFAM. LITHOSIINAE. 

Key to Geneka. 

1. Forewings with 5 absent 2 

Forewings with 5 present . . 30 

2. Hindwings with 5 absent 3 

Hindwings with 5 present . . . . . . . . 26 

3. Forewings without areole 4: 

Forewings with areole 20 

4. Forowings with 4 absent 5 

Forewings with 4 present 8 

5. Forowings with 11 anastomosing with 12., .. 6 

Forewings with 11 free . . . . . . . . 7 

6. Hindwings with 3 and 4 coincident . . . . . . Lepmta 1. 

Hindwings with 3 and 4 stalked . . ChrysosGoia 3 

7. Forewings with 9 absent . . Meoewra 2 

Forewings with 9 present . . Teratopora ^ 4 

8. Hindwings with discocellulars and 6 absent . . . . Eestiarcha 5 

Hindwings with discocellulars and 6 present . . 9 

9. Hindwings with 2 and 3 stalked . . LambiMa 6 

Hindwings with 2 and 3 separate 10 

10. Forewings with 6 long-stalked with 7 and 8, 6 

separating after 8 . . Oreopola 7 

Forewings with 6 separate or separating before 8 11 

11. Forewings with 9 stalked with 7 and 8, or absent 12 

Forewings with 9 and 10 stalked Melastfota 54 

12. Forewings with 7 separating from 8 beyond 9 . . 13 

Forewings with 7 separating from 8 before 9, or 

9 absent . , 18 

13. Forewings with basal J of cell constricted . . . . Graphosia 8 

Forewings with cell normal 14 

14. Palpi very short (i or less) 15 

Palpi moderately long (1) 1.6 

15. Forewings with 6 connate or stalked, hindwings 

of m’ale with costal expansion . . . . . . Scoliaoma 10 

Forewings with 6 separate from beneath angle, 

hindwings of male without costal expansion .. Threnoskt 11 

16. Forewings with 6 connate or stalked . . . . 17 

Forewings with 6 separate from beneath angle . . . . Teratopora g 4 

17. Forewings with 2 from angle .. .. , .Fha^phle'bosia 12 

Forewings with 2 from about middle of cell . . . . Tigrioides IS 

18. Forewings with 11 anastomosiag with 12 . . 19 

Forewings with 11 free . . . . . . • . 23 

19. Hindwings with 3 and 4 coincident .... 20 

Hindwings with 3 and 4 stalked 21 

20. Palpi obsolete, tongue weak *. Ateucheta 14 

Palpi developed, tongue normal . , . . . . . . FoiiOBia 15 

21. Forewings with 11 from near end of cell, tongue 

-weak FhemoomorpJia 16 

Forewings with 11 from § or tongue normal . . 22 

22. Forewings with 9 absent . . . . . . • • • • T'herimola 9 

Forewings with 9 present . . . . . . • • . . JSUema 18 

23. Forewings with 6, 7, 8, 10 stalked . . . . . • • • Ctenosia 17 

Forewings with 6 separate . . . . • . * • 24 

24. Forewings with 9 absent ,. .. .. •• 25 

Forewings with 9 present . . . . . . . . • - Aeaoea 19 

25. Forewings with 3 and 4 stalked . . • . • • . . Seterotropa 65 

Forewings with 3 and 4 separate . , . . . . • • Atelophleps 29 

26. Forewings with 7, 8, 9 stalked 27 ^ 

Forewings with 9 separate EeteraUact^s 68 

27. Forewings with 7 separating beyond 9 . . . . • . Stenoseaptia 26 

Forewings with 7 separating before 9, or 9 absent 28 

28. Hindwings with 6 and 7 coincident . . . . - • Arrhythmioa 2i 

Hindwings with 6 and 7 stalked . . . . • • • • Cronioeema 28 
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29. Fore^wings with 11 anastonciosing with 12 . . 

Forewings with 11 free 

30. Forewings with 5 present, hindwings with 5 absent 
Both wings with 5 present 

31. Forewings without areole . . 

Forewings with areole . . . • • • * 

32. Forewings with 9 and 10 stalked 

Forewings with 9 separate . . 

33. Forcwings without areole . . 

Forewings with areole 

34. Forewings with 8 and 9 absent 

Forewings with 8 present 

35. Forewings with 7, 8, 9 stalked or 9 absent 
Forewings with 7, 8, 9, not stalked 

36. Forewings with 7 from 8 beyond 9 
Forewings with 7 from 8 before 9, or 9 absent . . 

37. Forewings with 11 anastomosing with 12 
Fore wings with 11 free 

38. Hindwings with 5 weakly developed 
Hindwings with 5 normal . . 

39. Forewings with 2 and 3 stalked from angle 
Forewings with 2 and 3 separate . , 

40. Forewings with 10 connate or stalked with 7, 8, 9 
Forewings with 10 separate 

41. Palpi hairy, f orewings with 2 from i to, i 
Palpi not hairy, forewings with 2 from middle . . 

42. Forewings with 3 and 4 stalked . . 

Forewings with 8 and 4 not stalked 

43. Hindwings with 12 anastomosing to S of cell . . 
Hindwings with* 2 anastomosing to middle 

44. Forewings with 4 and 5 stalked 

Forewings with 4 and 5 not stalked 

45. Hindwings with 4 absent, 3 and 5 stalked 
Hindwings with 3 and 4 stalked, 5 separate 

46. Hindwings with 2 from near angle 
Hindwings with 2 from middle , . 

.47. Hindwings with 12 anastomosing with cell to § or 

further 

Hindwings with 12 anastomosing to J 

48. Hindwings with 3 and 4 coincident 
Hindwings with 3 and 4 separate or stalked 

49. Forewings with 3 from well before angle 

Forewings with 3 from angle 

50. Hindwings with 2 from angle 

Hindwings with 2 from well before angle 

51. Forewings with costa abruptly angled . , 
Forewings with costa not angled . . 

52. Hindwings with 3 and 4 stalked 

Hindwings with 3 and 4 approximated or connate 

53- Tongue absent 

Tongue present 

54. Forewings with 6 stalked with 7 and 8 . . 

Forewings with 6 separate 

55. Forewmgs with 11 from' near end of cell, free . . 
Forewings with 11 from middle, anastomosing 

with 12 .. .. 

56. Forewings with 11 anastomosing with 12 

Forewings with 11 free ‘ 

57. Hindw^gs with 4 and 5 approximated or stalked 
Hindwiags with 4 and 5 separate . . 

58. Antennae bipectinate in both sexes 
Antennae not bipectinate 

59. Forewings with 3 and 4 coincident 
Forewings with 3 and 4 not coincident . . 



47 

TrisBohrO'dha 36 

49 

51 

Soaphidriotis o 30 

50 

. . l)Ukif/a 67 

, . H alone 41 

. . I^swpharacw 42 

52 

, . Caprmwm 43 

Thallarcha 44 

54 
56 

55 

XontJm 47 
Xcmtfiodule 45 


Tlmmatha 46 

57 

59 

. * Fallen^ 50 

58 

Asura 48 
. . Eabrocfhroma 49 
Stenmrdha 51 
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60. Hindwings with 3 and 4 coincident 
Hindwings with 3 and 4 not coincident . . 

61. Hindwings with 3 and 4 stalked 

Hindwings with 3 and 4 not stalked 

62. Hindwings with 12 anastomosing with cell to i . . 
Hindwings with 12 anastomosing to middle 

63. Forewings with 9 absent 

Forewings with 9 present 

64. Forewings with 10 from end of cell 
Forewings with 10 from well before end of cell.. 

65. Forewings with 8 stalked with 9 and 10 . . 
Forewings with 8 not stalked with 9 and 10 

65. Forewings with 3 or 4 veinlets from 12 towards 

costa 

Forewings without costal veinlets 

66. Hindwings with 12 anastomosing with cell to near 

its end 

Hindwings with 12 anastomosing to J or less 

67. Antennae of male ciliated, both wings with 2 

from J 

Antennae of male simple, both wings with 2 from’ 
middle 

68. Antennae of male bipectinate, hindwings with 4 

and 5 closely approximated or connate 
Antennae of male not pectinate, hindwings with 
4 and 5 separate 

69. Hindwings with 4 and 5 stalked . . 

Hindwings with 4 and 5 separate 


.. Saeomorpha 6S 
61 
62 

63 

CJiammta 61. 
Nudaria 62 

64 

. . Oeonistis 20 
. . Pseudophanes 52 
. . Panachranta 53 
. . Nesoiropha 55 

65 

. . ScMstophleps 63 

66 


67 

68 

Philenora 56 

. . Notata 57 

Castnlo 59 

Tenmssa 60 
Palaeosm 24 
. . Utetheisa 25 


1, Gen. LEPISTA. 

“Wlgm. Wien. Ent. Mon. vii. p. 146. Hmps. ii. p. 104. 

Tongue well developed. Palpi short, ascending; second joint rough- 
sealed ; terminal joint pointed. Posterior tibiae with two pairs of short 
spurs, Porewings with 2 from 3 and 4 coincident, 5 absent, 6, 7, 8, 
9 stalked, 7 separating before 9, 10 from end of cell connate or approxi- 
mated to 11, 11 anastomosing or running into 12. Hindwings with 2 
from near angle, 3 and 4 coincident, 5 absent, 6 and 7 stalked, 12 
anastomosing to middle of cell. Type L. pmidvla Bdv. from Africa. 
There is a second African species. 

1. LepiMa pulverulenta. 

Tigrioides pulverulenta Luc. ; Proc. Lin. Soc. N.S.W. 1889, p. 1069. 
Lepista pulvera Hmps. ; Suppl. i. p. 462. Turn. ; Proc. Eoy. Soc. Q. 1915, 

p. 16. 

The male is still unknown. 

Queensland: Brisbane; Stradbroke Island; Tweed Heads. New 
South Wales : Port Macquarie. 

2. Gen. METEUEA. 

Hmps. ii. p. 123. 

Tongue well developed. Palpi short ; second joint hairy ; terminal 
joint obtuse. Antennae of male with tufts of cilia (1) and bristles (2). 
Posterior tibiae with two pairs of short spurs. Forewings with cell long, 
2 from near angle, 3 and 4 coincident, 5 absent, 6, 7, 8, 10 stalked, 9 
absent, 11 from near middle, free. Hindwings with discocellulars 
obsolete, 2 from near end of cell, 3 and 4 coincident, 5 absent, 6 and 7 
coincident, 12 anastomosing to about middle of cell. 

Only one species is recorded. 
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2. Meteura cervina, 

Scoliacnva cervina Luc.; Proc. Lin. Soc. N.S.W. 1889, p. 1068. 

$ . 22-25 mm. Forewings fuscous-brown ; underside in male with 
a large area of blackish androconia in disc excepting basal and marginal 
areas. Hindwings pale grey, ochreous-tinged ; underside in male with 
a large area of grey androconia covering costal expansion and centre of 
disc, leaving terminal and basal areas free. 

The female is unknown. 

Queensland : Noosa / Brisbane. 

3. Gen. CHRYSOSCOTA. 

Hnps. ii. p. 109. 

Tongue well developed. Palpi moderate, ascending; second joint 
rough-scaled; terminal joint obtuse. Antennae of male with short cilia 
and longer bristles. Posterior tibiae with two pairs of short spurs. 
Porewings with 2 from about middle, 3 and 4 coincident, 5 absent, 
6, 7, 8, 9 stalked, or 6 connate, 9 separating before 7, 10 from before 
end of cell, 11 from f running into 12. Hindwings with 2 from middle 
of cell, 3 and 4 stalked, 5 absent, 6 and 7 stalked, 12 anastomosing with 
cell to middle. Type, C. axiranticeps Hmps. from New Guinea. 

A small Papuan genus. 

S, Chrysascota tanyphara n.sp. 

Tavv(f>apog, in long cloak. 

^ ^ 25-31 mm. Head and thorax pale brownish-fuscous. Palpi 

li; brownish; at base oehreous-whitish. Antennae grey; ciliations in 
male 4, bristles 2. Abdomen dark grey; tuft whitish. Legs grey; 
anterior pair fuscous. Porewings narrow, elongate, slightly dilated, 
costa slightly arched, apex rounded, termen obliquely rounded; pale 
brownish-fuscous with white markings; a very slender median line from 
base to middle, where it dilates into a longitudinally oblong spot with 
strongly sinuate posterior margin; a slight oblique mark from costa 
before apex preceded and followed by fuscous, as is also the median 
spot; cilia fuscous. Hindwings broad (H), termen rounded; grey; 
cilia grey. 

North Queensland: Kuranda in September; Ravenshoe and Lake 
Barrine in December and May; five specimens. 

4. Gen. TERATOPORA. 

Meyr.; Trans. Ent. Soc. 1889, p. 459. Hmps.; ii. p. 271 and Suppl. i., 
p. 454. 

Tongue present. Palpi moderately long (about 1) ascending. 
Antennae in niale with cilia and bristles. Posterior tibiae with middle 
spurs. Porewings in male with 2 from f or beyond, sometimes con- 
nected by a bar with 1, 3 and 4 coincident, 5 absent, 6 from below upper 
mgle, 7, 8, 9, 10 stalked, 9 separating before 7, 11 anastomosing with 12 ; 
2ft the female 2 from towards angle, not connected with 1, 3 and 4 
stalked, 10 from near end of cell. Hindwings with 2 from middle 
or beyond, 3 and 4 stalked or coincident, 5 absent, 6 and 7 stalked or 
coincident, 12 anastomosing to middle of cell. 
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Type T. haplodes^ Meyr. from New Guinea. A small Papuan genus. 
The neuration sliows sexual and specific differences, and in the male 
.an anomalous connection of 1 and 2 of the forewings in some species. 
Unfortunately I have not been able to examine the only Queensland 
.species. 

4. Teratopom irregularis. 

Teratopora irregularis limps. ; ii., p. 271. 

Unknown to me. Hampson gives Queensland and Victoria as 
localities, but I doubt the correctness of the latter. 

5. Gen. HESTIAECHA. 

Meyr. ; Proo. Lin. Soc. N.S.W. 1886, p. 736. Hmps. Cat. Lep. Phal. ii., 
p. 95. 

Tongue rudimentary. Palpi minute. Antennae of male bipeetinate* 
Forewings with 2 from 3 and 4 stalked, 5 absent, 6, 7, 8 stalked, 6 
•separating before 8, 9 absent, 10 from cell, 11 anastomosing with 12. 
Hindwings with 2 and 3 stalked, 5 absent, 6 and 7 coincident, 
discocellulars obsolete. Monotypical. 

5. Hestiarcha pyrrhopa: 

Meyr, j ibid. p. 736. 

Unknown to me. 

South Australia : Port Lincoln. 

5. Gen. LAMBULA. 

IVlk. ; ibid., XXXV., p. 1890, Hmps. ; ibid., ii., p. 97. 

Tongue well developed. Palpi short, slightly or not reaching beyond 
frons, slender, porrect. Antennae of male shortly ciliated with longer 
bristles. Thorax and abdomen slender; thorax smooth; abdomen smooth 
or slightly hairy on dorsum. Legs smooth ; tibial spurs short, posterior 
tibiae with middle spurs. Forewings without areole; 2 from angle, 3 
and 4 stalked, 5 absent, 6 from well below upper angle, 7, 8, 9, stalked, 
9 separating before 7, 10 from upper angle, 11 from f running into 12. 
Hindwings with 2 and 3 stalked, 4 and 5 absent, 6 and 7 stalked, 12 
anastomosing with cell to beyond middle. The neuration here given is 
that of the female, in the male it may be distorted in connection with 
androconial developments, and these will be given separately with each 
.species. 

Type L, melaleuca Wlk. from Sula Island, near Celebes. A small 
genus with several Papuan species and one from Borneo. 

Because of the sexual differences usually present in the species of 
this genus, we give a separate key for each sex. 

Males. 

1. Forewings with a costal fold beneath . . . . 2 

Forewings without a costal fold 

2. Hindwings with a ridge of dark scales on costa 

beneath . . . . ^ 3 

Hindwings without costal ridge 

3. Forewings with veins 1 and 2 connected by a bar . . 

Forewings with 1 and 2 not connected 


transcripta 


pleurapt^cha 

pristmu 

phyllod&s 
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Females. 


1. Forewings with antemedian obliquely transverse 
line . . ■ • • • ^ 

tmnscripta 

Forewings without antemedian line . . . . . . 2 

2. Forewings with one or two postmedian lines . . 3 

Forewings without postm'edian line . . . . . * 

pleuroptycha 

3. Forewing lines outwardly curved 

phyllodes 

Forewing lines nearly straight 

pristina 

6, Lamhiila phyllodes, 

S 9 . Palaexera phyllodes Meyr. ; l.c. p. 699, 

^ . Lambula phyllodes Hmps. ; ii., p, 99. 

$ . Lambula obliquilinea Hmps.; ii., p. 558. PI. 35. f. 1. 



Forewings in male with a costal fold beneath. Hindwings with 
6 and 7 coincident and with a costal expansion with a marginal ridge 
of dense dark hairs. 

Queensland : Namhonr ; Brisbane ; Mount Tambourine ; Macpherson 
Range (3,500 feet) . New South Wales : Allyn River ; Sydney j Bulli. 

7, Lmnlida pristina, 

9 . Lithosia pristina Wlk. ; xxxv., p. 1885, 

$ . Scoliacma iridescens Luc. ; Proc. Lin. Soe. N.S.W. 1889, p. 1068, 

S . Lambiila thermopepla Hmps. ; Suppl. i., p. 445. 

$ , LamMia castanecu Roths. ; Nov. Zool. xix., p. 214. Hmps. ; Suppl. 1., 
p. 444. PI. 25, p. 13. 

Forewings in male with a costal fold beneath. Hindwings with 
6 and 7 coincident and with a costal expansion suffused with dark 
androconia and with a ridge of dark marginal scales. 

North Australia: Brock's Creek; Melville Island. Queensland; 
Kuranda; Nambour; Brisbane; Macpherson Range (2,500-3,500 feet). 
Tweed Heads. Also from New Guinea. 

8, Lambula pleuroptycha n.sp. 

7rX€vpoTTTvxo9, wdth costal fold. 

S . 20-22 mm. Head and thorax ochreous-hrown. Palpi less than 
1; brown. Antennae fuscous; in male with short cilmtions (i) and 
longer bristles (1). Abdomen pale grey; tuft ochreous. Legs brownish. 
Forewings elongate, costa gently arched, apex rounded, termen obliquely 
rounded, ochreous-brown ; a costal fold beneath; fuscous androconia 
above forming a costal streak; paler androconia in central part of disc 
beneath; cilia pale grey. Hindwings with a strong costal expansion^ 
termen rounded ; pale ochreous with a brownish-ochreous central streak 
from base to beyond middle. 

$ . 25 mm. Forewings uniform pale ochreous. Hindwings with 
6 and 7 stalked ^ pale grey. 

Queensland: Kuranda in April, May, and June. Tweed Heads in 
November; six specimens. 

9, Lamhula transcripta. 

Tigriodes tramcripfa Luc. ; Proc. Lin. Soc. 1890, p. 1069. 

Hmdwings in male with 6 and 7 coincident. 
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Queensland: Caixns; Atherton; Nambour; Brisbane; Toowoomba; 
Macpherson Range (3,000 feet). Tweed Heads. 

7. Gen. OREOPOLA nov. 

^peoTToXos, living in mountains. 

Tongue present. Palpi minute, not reaching frons, slender, porrect. 
Thorax and abdomen slender; thorax smooth; abdomen slightly hairy 
on dorsum. Legs smooth ; spurs moderate ; posterior tibiae with middle 
:spurs. Porewings with 2 from shortly before angle, 3 and 4 long- 
stalked, 5 absent, 6 long-stalked with 7 and 8, 8 separating before 6, 
9 absent, 11 running into 12. Hindwings with 2 from f, 3 and 4 long- 
stalked, separating near termen, 5 absent, 6 and 7 coincident, 12 
anastomosing with cell to f . Female unknown. 

10. Oreopola aHhola n.sp. 

■dffoXos, unstained. 

3 . 26 mm. Head, palpi, thorax, and abdomen ochreous-grey. 

Antennae grey; ciliations in male f. Legs whitish-oehreous; anterior 
pair grey. Porewings elongate-triangular, costa slightly arched, apex 
rounded, termen rounded, slightly oblique; uniform oehreous-grey- 
whitish without markings; cilia coneolorous. Hindwings broad, termen 
strongly rounded ; colour as forewings. 

Tasmania: Mount "Wellington (2,500 feet) in February; one 
specimen. 

8. Gen. GRAPHOSIA. 

Hmps. ibid. ii. p. 97. 

Tongue well developed. Palpi short, not reaching beyond frons, 
slender, porrect. Antennae of male with fascicles of cilia and longer 
bristles. Thorax and abdomen slender, thorax smooth ; abdomen smooth 
(in stenopepla) . Legs smoots; tibial spurs moderate; posterior tibiae 
with middle spurs. Porewings without areole; basal | of cell much 
'Constricted; 2 from near angle, 3 and 4 long-stalked, 5 absent, 6, 7, 8, 9 
stalked, 9 separating before 7, 10 from near upper angle, 11 anastomosmg 
with 12. Hindwings with 2 from near angle, 3 and 4 comeident, 5 
absent, 6 and 7 long-stalked, 12 anastomosing with cell to |. Type G. 
Ulineata Hmps. from New Guinea. 

This is a Papuan genus, Hampson records nine species from that 
region. 

11. GrapJwsia sienopepia. 

Hmps. ibid. Suppl. i. p. 444. PI. 25, f. 12. Turn. Proe. Roy. Soe. Q. 

1915, p. 15. 

The male has the forewings more brownish; a fuscous streak 
containing a tuft of raised scales on basal part of costa ; a strong e(»tal 
fold on underside from base to | ; covering a subcostal streak of raised 
ochreous androeonial scales. Hindwings with costa strongly arched; 
the expanded portion covered with ochreous-fuscous scales. Abdomen 
with strong lateral tufts on fifth and seventh segments. 

Queensland: Atherton Plateau (Ravenshoe and Millaa-Millaa, 
3,000 feet) ; Mostville (1,500 feet) near Nambour; Mount Tambourme; 
Macpherson Range (3,500 feet). 
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9. Gen. THBRMEOLA. 

Hmps. ii. p. 96. 

Tongue present. Palpi very short, not reaching frons; slender, 
porrect. Antennae of male shortl.y ciliated. Thorax and abdomen 
slender; thorax smooth; abdomen slightly hairy above. Legs smooth; 
tibial spurs short; posterior tibiae with middle spurs. Forewings 
without areole, 2 from shortly before angle, 3 and 4 long-stalked, 5 
absent, 6 connate or short-stalked, 7 and 8 stalked, 9 absent, 10 from 
before upper angle, 11 from running into 12. ITindwings much 
broader than forewings (l-J) ; cell short (^), 2 from near angle, 3 and 4 
long-stalked, 5 absent, 6 and 7 coincident, 12 anastomosing with cell to 
Female with very small aborted wings. Monotypical. 

' 12. Thermeola tasmamca. 

Thermfiola tasnumiaa Hmps. ii. P'. 96. 

Eestiarcha aiakt Turn. Proc. Eoy. Soc. Vic. 1922, p. 29. 

28-30 mm. Head and thorax pale brown. Antennae pale 
brown; ciliations in male f. Abdomen ochreousrgrey ; tuft ochreous- 
brown. Legs anteriorly fuscous; posteriorly pale ocbreous; posterior 
tibiae and tarsi wholly pale oehreous. Forewiugs elongate-triangular 
costa gently arched, apex rounded, termen rounded, slightly obli(tue ; pale 
yellowish-brown with some pale fuscous irroration ; an obscure dentate, 
interrupted, narrow, fuscous fascia from f costa to f dorsum; cilia 
coneolorous. Hindwing much broader than forewings, strongly rounded ; 
pale oehreous; cilia pale oehreous. 

Tasmania: Mount Wellington (1,500-2,500 feet). 

10. Gen. SCOLIACMA. 

Meyr. l.c. 1886, p. 695. Hmps. ii., p. 192. 

Tongue well developed. Palpi very short (4) ; second joint hairy; 
terminal joint obtuse. Antennae in male with ciliations and bristles. 
Posterior tibiae with two pairs of short spurs. Forewings usually with 
costal fold in male; 2 usually from well before btit somfitimes frojii near 
angle, 3 and 4 stalked, rarely separate in male, 5 absent, 6 from upper 
angle, connate or stalked with 7, 8, 9, which are stalked, 9 separating 
More 7, 10 from before angle, 11 from about i anastomosing with 12. 
Hmdwmgs with costal expansion in male, 2 from I or near angle, 3 and 
4 coincident, 5 absent, 6 and 7 stalked, rarely coincident in male, 12 
anastomosing with cell to middle or beyond. 

Type. 8. hicolor. Distinguished from Thrmo^ by the strong 
costal expansion of hindwings in male. Occurs also M Now Guinea. 

Key to Species. 

1. Both wings partly crimson-red 

Wings not red ,, 

2. Forewings narrow . , . . . . ’ , . . 3 

Forewings moderately broad . . . . ! ! ! ] 5 

3. Forewings with dorsum strongly sinuate . . 

Forewings with dorsum not sinuate . . . . 4 

4. Hindwings pale oehreous 

Hindwings whitish-grey . . . . . . [ . 

5. Forewings with oblique fuscous transverse lino . . 

Forewings without transverse line . . , , . , 6 

6. Forewings pale brownish sprinkled with fuscous . . 

Forewings oehreous without fuscous sprinkling . . 


oicolor 


lophop^ga 

nma 

pmUophora 

mthapiff 

paotolia^ 

acosma 
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18 Scoliacma Hcolor. 

Lithmia hicolora Bdv. Voy. Astrolabe Lep., p. 211, PL 3, f. 9. Hmps. 
ii., p. 103. 

Scoliacma bicolor Meyr. Le., p. 695. 

Antennae in male with eiliations -J, bristles 1^. Forewings in male 
with strong costal fold to f. Hindwings with strong costal expansion, 
a large raised oval patch of androconia in cell, 6 and 7 coincident. 
Examples from the Atherton Plateau are a local race with fuscous area 
of forewings extending nearly to base (herbertonenm) , 

Queensland: Herberton; Eiingella; Killarney; Stanthorpe. New 
South Wales: Glen Innes; Murrurundi; Scone; Newcastle; Sydney; 
Uralla ; Bombala. Victoria : Melbourne ; Gisborne ; Beaconsfield ; 
Dunkeld; Gunbower; Moe. Tasmania: Launceston; Hobart; Tasman 
Peninsula. 

14. Scoliacma lophopyga n.sp. 

\o(f>o7rvyos, with crested rump. 

^ . 24 mm. Head and thorax pale brownish-grey. Palpi fuscous- 
brown. Antennae grey ; in male bases of segments thickened and with 
tufts of cilia (l^). Abdomen in male with basal segments whitish-grey; 
terminal segments whitish-ochreous with four pairs of lateral tufts in 
addition to terminal tuft. Porewings narrow, costa gently arched, apex 
rounded, termen slightly rounded, slightly oblique, dorsum strongly 
sinuate; beneath" with a strong costal fold edged with rough scales to 
beyond middle and an oval subcostal glandular thickening at i on upper 
surface; pale brownish-grey sprinkled with fuscous; a fuscous costal 
streak from base to | ; and oblique fuscous line fron f costa to | dorsum, 
its outer edge dentate ; cilia pale grey. Hindwings with termen rounded? 
in male with a strong rounded costal expansion with dark androconia 
beneath; oehreous-grey-whitish ; a suffused grey postmedian spot; cilia 
ochreous-whitish. 

Queensland : Eavenshoe in March ; one specimen received from Mr. 
W. B. Barnard, who has the type. 

15. Scoliacma paciolias. 

Meyr. l.c., p. 696. Hmps. ii. p. 104. 

$ . 28 mm. $ . 29-34 mm. Head, palpi, and thorax fuscous- 

brown, paler in female. Antennae grey ; eiliations in male 1, bristles 2-|. 
Abdomen grey; tuft whitish-ochreous. Legs whitish-ochreous; anterior 
pair sometimes fuscous. Porewings narrow, costa straight to thence 
gently arched, apex rounded termen obliquely rounded; in male with a 
costal fold beneath to f edged with rough scales; pale brownish sprinkled 
with fuscous; in male a faint suffused fuscous line from | to mid- 
dorsum ; cilia grey. Hindwings with termen gently rounded ; pale grey? 
in female ochreous-tinged ; cilia concolorous. 

Queensland: Bunya Mountains in February. New South Wales: 
Acacia Plateau (2,500 feet) (near Killarney, Q.) in March; Mount 
Tomah in March. Victoria : Melbourne in April. 

16. Scoliacma zufhorpis. 

Pimps. Suppl. i., p. 461. Turn. Proc. Eoy. Soc. Q., 1915, p. 16. 

Antennae in male with eiliations 1, bristles 1^. Porewings with 
costal fold to middle, 2 from, near end of cell, straight; hindwings with 

R-s, — c 



62 PROCEEDINGS OP THE ROTAL SOCIETY OP QUEENSLAND. 

costal expansion suffused with fuscous androconia, a vesicular thickening 
on costal margin of cell. 

Forewings of female with i from curved at base; the longitu- 
dinal thickening of wing membrane running into this curve is not a 
vein ; it is present only in the type, and has apparently no significance. 

West Australia: Albany; Denmark; Margaret E.; Yanchep. 

17. Scolwma pasteopJiara n.sp. 

7ra.crT€o<f>opos , in peppered cloak. 

$ 9 . 25-26 mm. Head and thorax whitish-grey. Palpi very short ; 
whitish-grey. Antennae grey ; ciliations in male 1, bristles 1^. Abdomen 
pale grey; tuft grey- whitish. Legs grey-whitish; anterior pair pale 
grey. Porewings narrow, elongate, posteriorly dilated, costa straight 
to. near apex, apex rounded, termen obliquely rounded ; in male without 
costal fold; whitish sprinkled with grey; a narrow interrupted grey 
fascia from | costa to f dorsum, its outer edge sharply dentate ; cilia 
grey-whitish. Hindwings with termen rounded; costal expansion in 
male narrow with some androconial irroration; grey- whitish ; cilia 
grey-whitish. 

West Australia; Busselton; Eottnest I.; two specimens. 

18. ScoUacma nana. 

Lithosia nana Wlk. ii., p. 507 {me. Meyr. l.c., p. 698). 

ScoUacma orihotdma Meyr. l.c., p. 696. Pimola> na-na iTmps. ii., p. 119. 

Antennae in male with tufts of cilia (1) and bristles (li). Pore- 
wings in male pale brownish-ochreous ; sometimes with a suffused inter- 
rupted grey line from | costa to f dorsum ; in female pale grey with a 
whitish costal streak; rarely indications of an oblique darker line; in 
male' with costal fold to | ; a long patch of fuscous androconia on dorsal 
side of cell, and broader beyond cell, covered by a large costal expansion 
of hindwings. Hindwings in both sexes t)ale ochreous. 

Queensland: Herberton; Gayndah; Brisbane; Eosewood; Maepher- 
son Eange, 3,500 feet; Toowoomba; Warwick; Killarney. New South 
Wales: Sydney. 

19. Scolwima acosma. 

Turn. Trans. Eoy. Soc. S.A., 1899, p. 10. 

Porewings pale brownish-ochreous, rather paler in female ; in male 
a costal fold to |. Hindwings in male rhombiform, angled on vein 2 ; 
pale ochreous; costal expansion in male suffused with pale fuscous 
androconia. Antennae in male with ciliations bristles 1. 

The type is a male, not female as stated in the description. 

Queensland: Cairns ; Innisfail; Ayr; Duaringa. 


11. Gen, THEBNOSIA. 

Hmps. ii., p. 96. 

Tongue well developed. Palpi very short (■J or less), porreet or 
drooping. Antennae of male shortly ciliated with longer bristles. 
Thorax and abdomen slender ; thorax smooth, abdomen slightly rough on 
dorsum. Legs smooth; tibial spurs short; posterior tibiae with middle 
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spurs. Forewings without areole ; 2 from near angle, 3 and 4 stalked, 
5 absent, 6 from below upper angle, 7, 8, 9, stalked, 9 separating before 
7,^ 10 from near end of cell, 11 from f, running into or anastomosing 
with 12. Hindwings in male without costal expansion; 2 from near 
angle, 3 and 4 long-stalked or coincident, 5 absent, 6 and 7 coincident 
or separating near termen, 12 anastomosing with cell to middle or 
T, heminephes. Endemic. 

20. Threnosia heminepkes, 

Meyr. ibid., 1886, p. 697. 

New South Wales: Scone; Bathurst. 

21. TJirenosia adrasta n.sp. 

dSpoorros*, sluggish. 

$ . 34 mm. Head whitish-ochreous. Palpi i ; fuscous. Antennae 
grey ; ciliations in male ^ ; bristles 2. Thorax reddish-brown. Abdomen 
pale ochreous-grey ; lateral hairs towards apex reddish-brown. Legs 
reddish-brown. Porewings elongate, posteriorly dilated, costa straight 
to near apex, apex rounded, termen rounded, slightly oblique; reddish- 
brown, cilia reddish-brown. Hindwings with termen rounded ; 
whitish-ochreous; cilia whitish-ochreous. 

Tasmania: King I.; one specimen. Type in National Museum, 
Melbourne. 

22. Threnosia myochroa n.sp. 
fjLvoxpoos, mouse-coloured. 

$ . 29 mm. Head, palpi, and thorax brownish-grey. Antennae 
grey; ciliations in male bristles 2. Abdomen grey, towards apex 
ochreous-tinged. Legs fuscous; posterior pair pale grey. Porewings 
elongate-triangular, costa slightly arched, apex obtusely pointed, termen 
slightly rounded, oblique; brownish-grey; a faintly darker line from f 
costa to f dorsum ; cilia fuscous, apices paler. Hindwings with termen 
rounded ; pale ochreous-grey ; cilia concolorous. 

Victoria : Castlemaine in April (W. E. Drake) ; one specimen received 
from Mr. Geo. Lyell, who has the type. 

23. Threnosia agrapihes n.sp. 

dypa^rjSy unmarked. 

^ . 20 mm. Head and thorax brown. Palpi fuscous. Antennae 
grey-brown; ciliations in male 1, bristles 2. Abdomen fuscous. Legs 
ochreous-grey. Porewings elongate-triangular, costa slightly arched, 
apex rounded, termen slightly rounded, oblique; pale ochreous-grey; 
cilia whitish-ochreous. Hindwings with termen rounded ; ochreous-grey ; 
cilia ochreous-whitish. 

Smaller than T, myochroa, the wings paler, the antennal ciliations 
in male longer. 

Victoria : Murtoa ; one specimen received from Mr. Geo. Lyell, who 
has the type. 

24. Threnosia hypopolia n.sp. 

vttoitoXlo^, grey. 

9 . 20 mm. Head, palpi, antennae, and thorax grey. Abdomen 
whitish grey. Legs pale grey. Porewings narrowly triangular, costa 
slightly arched, apex rectangular, termen obliquely rounded ; grey ; cilia 
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grey. Hindwings with termen gently rounded; pale grey; cilia pale 
grey. 

Pore wings narrower than in T, agraphes, their apices rectangular, 
grey without ochreous tinge, 

Victoria: Gisborne in April; one specimen received from Mr. Geo. 
Lyell, who has the type. 


12. Gen. PHAEOPHLEBOSIA. 

Hmps. 11., p. 109. 

Tongue present. Palpi about 1, smooth, slender, porreet. Posterior 
tibiae with middle spurs. Porewings narrow ; 2 from near angle, 3 and 
4 stalfeed, 5 absent, 6, 7, 8, 9 stalked, 9 separating before 7, 10 from near 
end of cell, 11 from towards end, free. Hindwings broad; 3 and 4 
stalked, 5 absent, 6 and 7 coincident, 12 anastomosing with cell to 
Montypical. 

25. Phaeophlehosia furcifera. 

Setina furcifera Wlk. ii., p. 520. 

Setimb trifurcata Wlk. xxxi., p. 237. 

Tigrioides furcifera Meyr. l.c., p. 698. 

Phaeophlehosia furcifera Hmps. ii., p. 109. 

New South Wales: E'bor. Victoria: Melbourne: Healesville; Gis- 
borne. Tasmania: Hobart; Bothwell; Waratah. 


13. Gen. TIGRIOIDES. 

Butl. Trans. Ent. Soc. 1887, p. 359. BOmps., Suppl. i., p. 466. 

Tongue well developed. Palpi moderate (1), porreet; second joint 
rough-sealed; terminal joint obtusely pointed. Antennae in male with 
ciliations and bristles. Posterior tibiae with middle spurs, Porewings 
with 2 from about middle, 3 and 4 stalked, 5 absent, 6 from upper angle 
connate with 7, 8, 9, which are stalked, 9 separating before 7, 10 from 
before end of cell, 11 from middle, anastomosing with 12. Hindwings 
with 2 from |, 3 and 4 staked, 5 absent, 6 and 7 stalked, 12 anastomosing 
to beyond middle of cell. Type T. altema. A small genus represented 
also in the Archipelago and India with one species in Africa. 

26. Tigrioides alterna. 

Setim altema Wlk. ii., p. 520. 

Tigrioides altema Meyr. l.c., p. 697. 

Lithos^ia histrionica H-Sch. Ausser. Schmet. f. 440. 

Lithosia tramversa Wlk. xxxi., p.. 229. 

Lexis alterna Hmps. ii., p. 117. 

QueeMand: Mount Tambourine; Maepherson Eange, 2,000 feet; 
oowoom^ ; KaUarney. New South Wales: Lismore; Murrurundi, 
Sydney; Eatoomba; Bathurst. Victoria; Melbourne; Gisborne. South 
Australia : . 



A REVISION OP THE AUSTRALIAN ARCTHDAE (lEPIDOPTERA) . 65 

27. Tigri&ides nitens. 

Lithasia nitens Wlk., xxxi., p. 231. 

Liihosia remota Wlk. Char. Undesc. Lep., p. 9. 

Tigrioides spUarcha Meyr. l.c., p. 699. 

LitJwsia unicolor Luc. Proc. Lin. Soe. N.S.W., 1889, p. 1071. 

Lexis nitens Hmps. ii., p. 118. 

Queensland: Herberton; Kuranda; Townsville; Lindeman I. ; 
Yeppoon; Eidsvold; Gayndah; ^Gtympie; Kingaroy; Noosa; Caloundra; 
Brisbane; Stradbroke I.; Tweed Heads; Maepberson Range, 3,500 feet; 
Helidon; Toowoomba; Bunya Mountains, 3,500 feet. New South Wales: 
Tabulam; Ebor; Sydney. Victoria: Melbourne; Kewell; Berwick. 

14, Gen. ATEUCHETA nov. 

drevxqro^, unarmed. 

Tongue weak. Palpi extremely minute. Posterior tibiae with two 
pairs of spurs. Porewings with 2 from f, 3 and 4 connate or stalked, 
5 absent, 6 from below upper angle, 7, 8, 9 stalked, 7 separating before 
9, or 9 absent, 10 from before end of cell, 11 from f running into 12. 
Hindwings with 2 from angle, 3 and 4 coincident, 5 absent, 6 and 7 
stalked, 12 anastomosing with cell to middle. 

Differs from Poliosia in the weak tongue and obsolete palpi. 

28, Ateucheta zetesima. 

PoUosia zateshMa (misprint) Hmps. Suppl. i., p. 463.‘ 

Poliosia zetesirna Turn. Proc. Roy Soc. Q., 1915, p. 16. 

Antennae in male with cilia 

North Queensland : Cairns ; Atherton Plateau. 

15. Gen. POLIOSIA. 

Hmps. ii., p. 106. 

Tongue well developed. Palpi short. Posterior tibiae with two 
pairs of spurs. Forewings with 2 from before angle, 3 and 4 stalked, 
5 absent, 7, 8, 9 stalked, 7. separating before 9, 10 free, 11 anastomosing 
with 12. Hindwings with 2 from before angle, 3 and 4 coincident, 5 
absent, 6 and 7 stalked, 12 anastomosing with cell to middle. Type, 
P. rmricolor Wlk., from Borneo and India. There are several Indian 
and two African species. 

29, Poliosia fragiUs: 

Brvma fragilis Luc. Proc. Roy. Soe. Q,, 1889, p. 1070. Poliosia fmgUis 
Hmps. ii., p. 109, PI. 21, f. 1. 

I do not know this species. 

Queensland: Brisbane. 

16, Gen. PHENACOMORPHA nov. 

<f)€uaKOfMop<f>o^j misleading. 

Tongue weakly developed. Palpi very short, hairy. Antennae in 
male bipectinate to apex. Abdomen slightly hairy on dorsum. Posterior 
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tibiae with middle spurs; spurs short. Forewiii&s with 2 from near 
angle, 3 and 4 long-stalked, 5 absent, 6, 7, 8 stalked, I) absent, 10 from 
upper angle, 11 from near end of cell, anastomosing with 12. ITind- 
wings broader than forewings; cell |; 2 from near angle, 3 and 4 long- 
stalked, 5 absent, 6 and 7 coincident, 12 anastomosing to beyond middle 
of cell. 

In spite of similarities in structure I do not consider that this genus 
is nearly related to Tlicrmeola-. 

30. Phenaconiwpka rkahdophora. 

Thallarcha rhaid-ophora Turn. Trans. Roy. Soc. S.A., 1800, p. 10. 

Thertmola rhabdophora limps, ii. p. 558. 

Queensland: Toowoomba in August; Stanthorpe in Oetol)er and 
December; Talwood in April: New South Wales: . 

17. Gen. CTENOSIA. 

Hmps. ii., p. 130. 

Tongue well developed. Palpi short. Posterior tibiae with middle 
spurs, Forewings with 2 from near angle, 3 and 4 stalked, 5 absent, 
6, 7, 8, 10 stalked, 8 separating after 6, 9 absent, 7 sepai’ating before 10, 
11 free. Hindwings with 2 from end of cell, 3 and 4 stalked, 5 absent, 
6 and 7 stalked, 12 anastomosing to middle of cell. Tyi)e G. trifancia 
B-Bak. from New Guinea. There is also one species from Batchian and 
one from Africa. 

31. GUnoda infnscaf a. 

Ctemda infiiscata Low. Proe. Lin. Soc. N.S.W., 1901, p. (idO. limps., 
Suppl. i., p. 482. 

I do not know this species and have some doubt as to its generic 
position. 

New South Wales: Broken Hill. 


18. Gen. EILBMA. 

EUema Hb. Verz., p. 165. Ilema Hmps., p. 130. 

Tongue well developed. Palpi short, porrect; second joint rough- 
sc^ed ; terminal joint obtuse. Antennae of male with ciliations and 
bristles. Posterior tibiae_ with two pairs of short spurs. Forewings 
without areole ; 2 from middle, 3 and 4 stalked, 5 absent, 6 from upper 
angle or below, 7, 8, 9 stalked, 7 from before 9, 10 from before end of 
cell, 11 from f, anastomosing with 12. Hindwings with 2 from f, 3 and 
4 stalked, 5 absent, 6 and 7 stalked, 12 anastomosing to beyond middle 
of cell. Type, E. caniola Hb. from Europe. A large genus widely 
distributed in the eastern hemisphere. 


32. Edema cMlo'ides. 

5 . TeiMsna chiloides Wlk. Lin. Soc. Zool., vi., p. 19. Hmps. ii., p. 135, 
$ . Ooreura torta Wlk. l.c., p. 111. 

Ityoa hwneredis Wlk. xxxv., p. 1890. 

Feld. Reis. Nov. PI. 106, 1 13. 
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I 'do not know this species. It is widely spread in the Malay 
Archipelago and Hampson records it from Queensland. 

S3. Eilema tipunciaia. 

Lithosia hipunctata "Wlk. xxxv., p. 1884. Hmps. ii., p. 136. 

Goroura mymlica Swin. Cat. Oxf. Mus., i., p. 119, PL 3, f. 18. 

Antennae of male with ciliations bristles 1. Forewings elongeta- 
triangular,. costa sinuate, termen straight, slightly oblique ; in male with 
dense ridge of scales on costa above from base to ochreous-whitish, 
suffused with pale bchreous-brown in dorsal area to f and on termen; 
in male an oblique subquadrate blackish mark on costa before middle ; 
cilia greyish-oehreous, in female pale grey. Hindwings with termen 
slightly rounded; pale ochreous; cilia pale ochreous. 

North Queensland: Kuranda in September, February, and April; 
Lake Barrine in June. 


34. Eilema Jmrpophora. 

$ . Bnmia harpophora Meyr. Le., p. 701. 

Ilema harpophora Hmps. ii., p. 167, PL 22, f. 27. 

3 . Bruma repleta Luc. Proc. Lin. Soc. N.S.W., 1889, p. 1070. 

Ilema repleia Hmps. ii., p. 143, PL 21, f. 28. 

$ . Tigrioides xanihopleura Turn. Trans. Roy. Soc. S.A., 1899, p. 10. 

Ilema costistrigata B-Bak. Nov. Zool. xi., p. 419, PI. 5, f. 30. 

Queensland: Cooktown; Cairns; Brisbane; Toowoomba. New 
South Wales: Lismore ; Port Macquarie; Mount Wilson. Also from New 
Guinea. 

19. Gen. AEDOEA. 

Turn. Trans.’ Roy. Soc. S.A., 1899, p. 10. 

Tongue present. Palpi very small, Antennae in male with eilia- 
tions and bristles. Posterior tibiae with middle spurs. Forewings with 
2 from f , 3 and 4 stalked, 5 absent, 6 from upper angle, 7, 8, 9 stalked, 
7 separating before 9, 10 from before end of cell, 11 from free. Hind- 
wings with 2 from f, 3 and 4 long-stalked, 5 absent, 6 and 7 stalked, 
12 anastomosing to middle of cell. Type, A. decreta Butl. 

Only two species known. 

35. Aedoea decreia. 

Lithosia decreta Butl. Trans. Bnt Soc., 1877, p. 351. 

Aedoea monochroa Turn. Trans. Roy. Soc. S.A., 1899, p. 10. 

Ilema decreta Hmps. ii., p. 176, PL 23, f. 7. 

Queensland: Brisbane. Also from Borneo. 

36. Aedoea distigmata n.sp. 
hvarvyiiaros ^ with two dots. 

5 . 18 mm. Head whitish. Palpi IJ, whitish. Antennae ochreous- 
whitish; in male shortly laminate, cilia J, bristles i. Thorax ochreous- 
whitish. Abdomen grey-whitish. Legs ochreous-whitish. Forewings 
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suboval, costa gently arched, apex round-pointed, tcrmen gently rounded, 
oblique ; ochreous-whitish ; fuscous diseal dots at and f ; cilia ochreous- 
whitish. Hindwings with termen gently rounded; ochreous-whitish; 
cilia ochreous-whitish. 

North Queensland : Tully in July ; one specimen. 

20. Gen. OEONISTIS. 

Hb. Verz., p. 165. Hmps. ii., p. 185. 

Tongue well developed. Palpi short, ascending ; second joint rough- 
scaled; terminal joint obtuse. Antennae in male, bipectinate, apical 
third simple. Posterior tibiae with two pairs of short sf)urs. Pore- 
wings with 2 from f, 3 from before angle, 4 and 5 connate, 6 from near 
upper angle, 7, 8, 9 stalked, 7 separating before 9, 10 from well before 
end of cell, 11 from free. Hindwings with 2 from middle, 3 closely 
approximated to or connate with 4 and 5, which are stalked from angle, 

6 and 7 connate or short-stalked, 12 anastomosing to middle of etdl. 
Type, 0. entella. There are also two species from New Gumoa and 
one from Lifu. 

37. Oeonistis entella. 

Tinea entella Cram. Pap Exot. hi., PI. 208d. 

Noctm convohita Pah, Spec. Ins. ii., p. 215. 

Noctiia delia Pah. Mant. Ins. ii., p. 140. 

Tigrioidas splendent Luc. Proc. Lin. Soe. N.S.W., 1890, p. 1068, 

Specimens from Australia are sometimicis referred to the sub- 
species delia, which shows slight dilfercnec^ from the typical form, 
which occurs in China, Ceylon, and India. 

North Australia: Amsterdam I. Queensland: Cairns; tnnisfail; 
Atherton Plateau; Bowen; Mackay. Also from the Archipelago, 

21. Gen. MANULCA. 

Wlgrn. Wien. Ent. Mon. vii., p. 145. 

Tongue well developed. Palpi short, porrect; second joint rough- 
scaled; terminal joint obtuse. Antennae of male with ciliations and 
bristles. Posterior tibiae with two pairs of short spurs. Porewings 
with a well-develo-ped areole, rhomboidal in shape with an acute apex ; 
2 from middle, 3 and 4 stalked, 5 absent, 7 connate with 8, 9, which are 
stalked from apex of areole, 10 from middle of areole, 11 from f , anas- 
tomosing with 12. Hindwings with 2 from middle, 3 and 4 stalked, 
5 absent, 6 and 7 stalked, 12 anastomosing to beyond middle. Type, 
M. gracilipennis Wlgrn. from Africa. 

Distinguished from Eilema by the well-developed areole and from 
Hesychopa by the absence of 5 in forewings. A small genus but like 
Eilema widely distributed. 

38. Mamclca dorsalis. 

Lithosia dorsalis Wlk. xxxv., p. 1883. 

dorsalis Hmps. ii., p. 159, PL 22, f. 10. 

i; : ^SQ-38 mm. Head ochreous-yellow ; face dark fuscous. Palpi 

surface fuscous towards apex. Antennae 
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fuscous; cmations iu male i, bristles 1. Thorax fuscous; anterior 
margin and sometimes a posterior spot ochreous-yellow. Abdomen 
ochreous. Legs fuscous, anterior coxae oehreous. Forewings elongate 
costa straight, apex rounded, termen obliquely rounded; pale grey- a 
large fuscous terminal blotch, its anterior margin straight, not reach- 
mg costa ; costal edge sometimes dark fuscous ; cilia whitish-ochreous. 
Hmdwings with termen gently rounded; pale oehreous; cilia pale 
ochreous. 

5. 30-42 mm. Forewings glossy leaden-fuscous; a broad pale 

oehreous costal streak continued round apex to torbus. 

North Australia: Darwin; Brock’s Creek. Queensland: Thursday 
Island; Cairns, Atherton Plateau; Bundaberg; Gympie; Brisbane. Also 
from New Guinea and Sula Island. 

39. Mamilca replwm. 

Phalaem replma Lew. Prodr Ent, p. 16, PI. 15. 

Brunia replama Meyr. l.c., p. 701. 

Ilema replma Hmps. ii., p. 162. 

Lithma dispar Leach. Zool. iCsc. i., p. 109, PI. 49, f. 1-3. 

The form with yellowish suffusion, more common but not invariably 
present in the male, occurs in both sexes. 

Queensland: Gayndah; Nanango; Nambour; Brisbane; Rosewood; 
Toowoomba. New South Wales : Macleay River ; Sydney ; Jervis Bay. 

22. Gen. CALAMIDIA. 

Butl. Trans. Ent. Soc. 1877, p 358. Hmps. ii., p. 181. 

Tongue well developed. Palpi ascending, moderate in female ; very 
long in male. Antennae with minute eiliations and short bristles in 
both sexes. Posterior tibiae with middle spurs. Forewings with a 
pentagonal areole, its posterior edge short ; 2 from | or before, 3 and 4 
separate, 5 absent, 6 from upper angle, 7 from posterior inferior and 
8, 9 stalked from posterior superior angle of areole, 10 from middle of 
areole, 11 from f, free. Hindwing broad; 2 from middle, 3 and 4 
connate, 5 absent, 6 and 7 connate or closely approximated, 12 anasto- 
mosing to middle of cell. Type, C. Mrta. A small Papuan genus. 

40. Calamidia hirta. 

$ . Idthosia Mrta Wlk. ii., p. 510. 

Calamidia Mrta Meyr. l.c. p. 694. 

$ . Calamidia salpinctis Meyr. l.e., p. 694. 

Palpi' in male extremely long, smooth; second joint exceeding 
vertex; terminal' joint longer than second, spathulate at apex; in female 
moderate, appressed to face, not reaching vertex; terminal joint short, 
acute. 

Queensland: Cairns; Atherton Plateau; Eungella; Nambour; Bris- 
bane; Bunya Momitains; Killarney. New South Wales: Lismore; 
Ebor; Sydney; Jervis Bay. Victoria: Tasmania: Bumie. 



70 PEOOiaBDiNGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

28. Gen. HBSYCHOPA nov. 

>qavxo)7TO£, soft, gentle. 

Tongue well developed. Palpi moderate (1) ; second joint shortly 
rough-scaled; terminal joint obtusely pointed. Antennae in male with 
ciliations and bristles. Posterior tibiae with middle spurs. Porewings 
with a large areole wide at base, narrower and rounded at apex ; 2 from 
near middle, 3, 4, 5 approximated, from angle, 6 from upper angle or 
from areole, 7 and 10 from near end of areole, 8 and 9 stalked from its 
apex, 11 curved and approximated to 12, rarely anastomosing. Hind- 
wings with 2 from |, 3 and 4 stalked, 5 absent, 6 and 7 stalked, 12 
anastomosing to middle of cell. Type, H, chionora Meyr. Australian, 

41, Eesychopa molyidica n.sp. 

jjloXv^Slko^j leaden. 

$, 32-37 mm. Head grey. Palpi 1; fuscous, at base whitish- 
ochreous. Antennae fuscous; ciliations in male bristles l-J. Thorax 
lustrous leaden-grey; posterior edge pale ochreous. Abdomen grey- 
whitish. Legs whitish-ochreous ; anterior pair fuscous. Porewings 
elongate, strongly dilated, costa straight to f, thence arched, apex 
rounded, termen obliquely rounded; glossy leaden-grey; a white costal 
streak from base to |; costal edge ochreous, near base blackish; cilia 
white. Hindwings with termen gently rounded ; whitish ; cilia whitish. 
Underside of forewings with basal half and a costal streak ochreous; 
of hindwings, ochreous on costal half of basal area. 

5. 36-40 mm. Head fuscous. Thorax white; patagia fuscous. 
Porewings uniformly white without markings. Hindwings as in male. 
Underside of both wings white; costal edge of both and base of fore- 
wings ochreous-tinged. 

North Queensland: Atherton Plateau (Bavenshoe, Millaa Millaa, 
Lake Barrine, and Malanda) in June, September, November, December, 
and January; seven specimens, 

42, Eesychopa chionora. 
lAthosia chionora Meyr. l.c,, p. 702. 

Apistosia chionora^ Hmps. ii., p. 226. 

Queensland: Atherton Plateau; Nambour; Brisbane; Mount 
Tamborine; Maepherson Range, 3,400 feet; Toowoomba; Bunya Moun- 
tains. New South Wales: Ebor; Sydney; Mount Wilson. Tasmania: 
Launceston. 

24. Gen. PALAEOSIA. 

Hmps. ii., p. 227. 

Tongue well developed. Palpi short, porrect; second joint rough- 
scaled; terminal joint obtuse. Antennae in male with ciliations and 
bristles. Posterior tibiae with middle spurs. Porewings with a large 
areole, wide at base, apex rounded ; 2 from near angle, 3, 4, 5 approxi- 
mated, 6 from upper angle, 7 and 10 from near end of areole, 8 and 9 
stalked from its apex, 11 from f, anastomosing with 12. Hindwings 
with 2 from middle, 3, 4, 5 stalked or 3 connate, 6 and 7 stalked, 12 
toastomosing to middle of cell. 

Nearly allied to Eesychopa, from which it differs in the presence 
of vein 5 in the hindwings. Monotypical. 
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43, Palaeosia bicosta, 

Lithosia hicosta Wlk. ii., p. 506. Meyr. l.c., p. 702. 

Palaeosia bicosta Hmps. ii., p. 227. 

Lithosia fraterna Butl. Trans. Ent. Soc. 1877, p. 349. 

Queensland: Macpherson Eange, 3-4,000 feet. New South Wales: 
Glen Innes; Eborj Sydney; Mount Wilson. Victoria: Melbourne, Gis- 
borne; Moe. Tasmania: Launceston; Deloraine; Waratah; Rosebery; 
Hobart; Bothwell; Coles Bay; Wilmot. South Australia: Mount Lofty. 

25. Gen. UTETHEISA. 

Hb. Verz., p. 168. Hmps. iii., p. 480. 

Tongue well developed. Palpi moderately long, ascending, 
thickened with appressed scales, rough-scaled at base beneath, obtuse. 
Antennae in male usually simple with cilia and bristles but sometimes 
serrate or shortly bipectinate. Thorax and femora smooth. Posterior 
tibiae with middle spurs. Forewdngs with 2 from f , 3, 4, 5 separate, 6 
from upper angle or beneath, 7, 8, 9 stalked, 10 from near end of cell 
anastomosing with 8 to form an areole, 11 from near end, free. Hind- 
wings much broader than forewings (over 2) ; 2 from |, 3, 4, 5 separate, 
6 and 7 approximated, 12 anastomosing with cell to f or. middle. Type, 
Z7. bella Lin. from North America. A small genus characteristic of 
the tropics of both hemispheres. It is a somewhat isolated and primitive 
form, which by its slender build and very broad hindwings seems to me 
more nearly related to Palaeosia, though Hampson places it in the 
Arcfiinae. Utetheisa Hb. has priority over Deiopeia Curt. A genus of 
moderate size characteristic of the Old and New World tropics. 

Key to Species. 

1. Hindwing of male witli a subdorsal fold and tuft 


of hair on upper side 2 

Hindwings of male without fold and tuft . . . • pv^eikell^ 

2. Antennae of male shortly bipectinate . . • « pSptmata 

Antennae of male serrate . . . • • • • • pwloT^elloides 


44. Utetheisa pectinaia. 

Utetheisa pectinata Hmps. Ann. Mag. Nat. Hist. (7), xix., p. 240, and 
Suppl. ii., p. 509, PL 68, f. 17. 

North Australia: Port Essington. 

45, Utetheisa pulchelloides, 

Utetheisa puchelloides Hmps. Ann. Mag. Nat. Hist. (7), xix., p. 239, 
and Supl. ii., p. 510, PI. 68, f. 18. 

North Australia: Darwin; Baudin Island. North Queensland: 
Cape York; Cooktown. North-West Australia*. Montebello Island. Also 
from New Guinea, Solomons, and Polynesian Islands. 

46, Utetheisa pulchella. 

Tinea pvlchella Lin. Syst. Nat., i., p. 534. 

Noctua pnlchta Den. & Schif. Wien. Verz., p. 68. 
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Oeometra Idrix Cram. Pap. Exot., ii., PI. 109, f. B.P. 

Deiopeiot thyter Butl. Tr. But. Soc. 1877, p. 361. 

Deiopeia pulcheUa Meyr. l.c., p. 758. 

TJt&theisa pulcheUa Hmps. iii., p. 483. 

North Australia: Darwin.; Brock’s Creek; Newcastle Waters; 
Maedonnell Ranges. Queensland: Thursday Island; Cairns; Innisfail; 
Atherton Plateau; Dunk Island; Palm Island; Townsville; Charters 
Towers; Bowen; Mackay; Lindeman I.; Yeppoon; Bidsvold; Gayndah; 
Gj^pie; Brisbane; Toowoomba; Dalby; Roma; Charleville; Adavale; 
Winton. New South Wales: Glen Innes; Ebor; Murrurundi; Newcastle; 
Sydney; Jervis Bay; Broken Hill. Victoria: . Tasmania: Laun- 

ceston ; Strahan. South Australia : Mount Lofty. West Australia : Pei-th. 
North-West Australia : Wjmdham. Also from China, India, Africa, and 
Europe. 

26. Gen. STBNOSCAPTIA. 

Hmps. ii., p. 280. 

Tongue well developed. Palpi short, ascending, smooth, slender, 
acute. Antennae in male ciliated. Posterior tibiae with middle spurs. 
Porewings with 2 from f , 3 and 4 separate or stalked, 5 absent, 6 from 
below upper angle, 7, 8, 9' stalked, 9 separating before 7, 10 from before 
end of cell, 11 from §, free. Hindwings with 2 from §, 3 and 4 coinci- 
dent, 5 separate from above angle, 6 and 7 coincideift, 12 anastomosing 
to middle of cell. Type, 8. venusta. Endemic. 

In male with a tuft of long hairs beneath on vein 5 beyond middle. 
Porewings with 3 and 4 stalked. 

47. Sienoscaptia phlogozona. 

Stenoscaptia pTdagozona Turn. Trans. Roy Soc. S.A., 1904, p. 212. 
Hmps. Suppl. i., p. 589. 

North Queensland: Cairns; Townsville. Also from New Guinea. 

48. Stenoscaptia venusta. 

Stenoscaptia venusta Lue. Proc. Lin. Soc. N.S.W., 1890, p. 1078. Hmps. 
Suppl. ii., p. 28. 

Porewings with 3 and 4 separate. 

Queensland: Brisbane; Milmerran. 


27. Gen. ARRHTTHMICA nov. 
appidfUKos , disorderly. 

l^ongue present. Palpi short, ascending, smooth, slender, acute. 
Antennae of male ciliated. Posterior tibiae with middle spurs. Pore- 
wings with 2 from towards angle, 3 and 4 long-stalked, 5 absent, 6 from 
upper pgle, 7, 8, 10 stalked, 9 absent, 11 from near end of cell, free. 
Hindwings with cell | ; 2 from 3 and 4 long-stalked, 5 nearly approxi- 
mated, 6 and 7 coincident, 12 anastomosing to middle of cell. 

Allied to Goniosemay with which it agrees in neuration of 
forewings. 
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49, Arrhytlimica semifusca n.sp. 
semifuscus, half -dark. 

$ . 18-22 mm. Head whitish. Palpi fuscous or grey. Antennae 
fuscous; ciliations in male 1^. Thorax fuscous; patagia, apices of 
tegulae, and a posterior spot whitish. Abdomen fuscous; tuft pale 
ochreous. Legs grey ; posterior pair whitish-ochreous. Forewings 
narrowly triangular, costa gently arched, apex rounded, termen slightly 
rounded, oblique; white with fuscous markings; an irregular broad 
costal streak from base usually to a very short narrow basal streak 
on dorsum; a median fascia, its anterior edge connected with costal 
streak above middle, with a small tooth below middle, ending on mid- 
dorsum, posterior edge irregular and concave below middle; a sub- 
terminal fascia from before apex to tornus, its anterior edge angled, 
posterior edge with apical and subapical white spots; cilia fuscous, on 
spots whitish. Hindwings with termen slightly sinuate ; pale ochreous ; 
a broad terminal fuscous band narrowing to tornus ; cilia pale ochreous. 

West Australia: Denmark in March and April; five specimens 
received from Mr. W. B. Barnard, who has the type. 


28. Gen. GONIOSEMA. 

Turn. Trans, Roy Soc. S.A., 1899, p. 19, 

Tongue well developed. Palpi ascending, short, smooth, slender, 
acute. Antennae in male bipectinate to near apex. Posterior tibiae 
with middle spurs. Forewings with 2 from towards angle, 3 and 4 
stalked, 5 absent, 6 from below upper angle, 7, 8, 10 stalked, 9 absent, 
11 from towards end of cell, free. Hindwings in male with cell short 
(J) and with a costal expansion; 2 from near angle, 3 and 4 stalked. 
5 somewhat approximated, 6 and 7 stalked, 12 anastomosing to beyond 
middle of cell. Type, 0. anguUscripta, Hampson unites this with the 
monot 3 rpieal Papuan genus lAcnoptera, but there are many differences 
in the secondary sexual characters. 

50, Ooniosema angidiscripta. 

Chiriphe angidiscripta Luc. Proc. Lin. Soc. N.S.W., 1889, p. 1079. 

Goniosema anguUscripta Turn. Trans. Roy. Soc. S.A., 1899, p. 19. 

Licnoptera angidiscripta Hmps. ii., p. 333. 

Queensland : Herberton ; Brisbane ; Toowoomba ; Bunya Mountains. 
New South Wales: Lismore; Allyn River. 

51, Goniosema eurapJiota n.sp. 

€vpa<l>oro£, embroidered. 

$ . 16-18 mm. Head ochreous-whitish. Palpi li ; fuscous. 

Antennae dark fuscous; pectinations in male 6. Thorax fuscous; 
patagia, apices of tegulae and a posterior spot ochreous-whitish.^ Abdo- 
men grey ; tuft ochreous-whitish. Legs ochreous-whitish ; anterior pair 
grey. Forewings suboval, costa moderately arched, apex rounded, 
termen straight, oblique; ochreous-whitish with fuscous markings; a 
basal costal spot ; a large elongate median costal spot ; from this a sinuate 
line to i dorsum ; a fine dentate line from beneath | costa to f dorsum ; 
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space between lines fuscous on dorsum ; a large terminal blotch contain- 
ing a whitish apical dot; cilia fuscous, on apex and above tornus 
whitish. Hindwings with termen rounded ; grey ; cilia grey. 

North Queensland: Eavenshoe in December and January; four 
specimens received from Mr. F. P. Dodd. 

29. Gen. ATBLOPHLEPS nov. 
dreAo^Ac^, imperfectly veined. 

Tongue present. Palpi very short, slender, ascending. Antennae 
in male with cilia and bristles. Posterior tibiae with middle spurs. 
Forewings with 2 from |, 3 and 4 separate, 5 absent, 6 from upper 
angle, 7, 8, 10 stalked, 9 absent, 10 separating before 7, 11 from end 
of cell, free. Hindwings with 2 from angle, connate with 3 and 4, 
which are stalked, 5 absent, 6 and 7 stalked, 12 anastomosing to middle 
of cell. 

Characterised by the absence of vein 9 in the forewing and 5 in both 
wings. Though not closely allied, it is probably a derivative of Halom. 

52. Atelophleps tridesma n.sp. 
rpt&&ipos, three-banded. 

$ . 18 mm. Head oehreous-whitish. Palpi fuscous. Antennae 
fuscous; ciliations in male J, bristles 1. Thorax fuscous; patagia and a 
posterior spot oehreous-whitish. Abdomen fuscous; tuft grey- whitish. 
Legs oehreous-whitish ; anterior pair fuscous with whitish rings. Fore- 
wings suboval, costa gently arched, apex rounded, termen slightly 
rounded, oblique; white with three dark fuscous transverse fasciae; first 
suib-basal, broader on dorsum ; second median, near dorsum dividing into 
two lines enclosing a white spot ; third from f costa to tornus, S-shaped ; 
cilia fuscous. Hindwings with termen rounded ; grey ; cilia grey. 

North Queensland : Lake Barrine in May ; one specimen. 

30. Gen. SCAPHIDRIOTIS. 

Turn. Trans. Roy. Soc. S.A., 1899, p. 14. Hmps. ii;, p. 496. 

Tongue present. Palpi moderately long, ascending; second joint 
with long spreading hairs in front; terminal joint concealed. Antennae 
in male with cilia and_ bristles ; basal third with a ridge of scales on 
upper surface. Posterior tibiae with two pairs of long spurs. Thorax 
in male with very long tegulae. Forewings in female with 2 from f, 
3 from before angle, 4 and 5 separate; in male with 2 and 3 stalked 
from angle, 4' and 5 absent, 6 from beneath upper angle ; 7, 8, 9 stalked, 
9 separating before 7, 10 from end of cell, 11 from towards end, free. 
Hindwings with 2 from towards angle, 3 and 4 coincident, 5 separate, 
6 and 7 stalked, 12 anastomosing with cell to middle or beyond. Type, 
8. xylogramma. Monotypical., 

53. Scapkidrioiis xylogramma. 

ScapUdriotis xylogramma Turn. Trans. Roy. Soc. S.A., 1899, p. 14. 

Hmps. ii., p. 496. 

Antemae in male with basal joint very stout and long, beyond this 
a dense ridge of scales above hollowed anteriorly; ciliations 1, bristles 
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1^. Forewings with, antemedian line indented beneath costa and above 
dorsum; postmedian curved from midcosta to near tornus, with long 
acute dentations. Hindwings in male with a large patch of fuscous 
androconia in cell. 

Queensland: Kuranda; Atherton Tableland; Macpherson Range 
(3,000-2,500 feet) ; Brisbane. New South Wales: Allyn River. 

31. Geu. POLIODULE. 

Hmps. ii., p. 339. 

Tongue absent. Palpi very short, porreet or drooping. Antennae 
of male bipectinate to apex. Posterior tibiae without middle spurs; 
terminal spurs short. Porewings with 2 from near angle, 3 from angle, 
4 and 5 connate or short-stalked, 6 and 7 connate or stalked, 8 and 9 
absent, 10 and 11 from towards end of cell, free. Hindwings with 2 
from I, 3 and 4 connate, 5 approximated, 6 and 7 stalked, 12 anasto- 
mosing with cell to Type, P. xmthodelta>. Only two species are 
known. The females are probably apterous. 

54, Poliodule poliotricha n.sp. 

TToXiorpixos, grey-haired. 

18 mm. Head and palpi fuscous. Antennae dark fuscous; 
pectinations in male 8. Thorax fusco'us ; patagia pale ochreous. Abdo- 
men ochreous. Legs fuscous. Porewings narrow, strongly dilated/ costa 
straight, apex rounded, termen obliquely rounded; fuscous with the 
terminal area densely clothed with grey-whitish hairs; a broad pale 
ochreous streak from base to f , interrupted at i, two large longitudinally 
oval median pale ochreous spots connected with each other and with 
costal streak; cilia grey-whitish, apices fuscous. Hindwings broad 
(nearly 2) ; termen gently rounded; yellow; a broad fuscous terminal 
band excavated above and below middle; cilia grey- whitish, on dorsum 
yellow. 

Queensland : Mitchell and Cunnamulla in September ; two specimens. 

55. PolAodule xantJwdelta. 

Scoliacma xanthodelta Low. Proc. Lin. Soc. N.S.W., 1897, p. 10. 
PoUodvle xmthodelia Hmps. ii., p. 340. 

New South Wales : Broken Hill. 

32. Gen. STMkIETRODES. 

Meyr. Proc. Lin. Soc. N.S.W., 1886, p. 703. Hinps. ii., p, 258. 

Tongue present. Palpi short, porreet. Antennae of male with cilia 
and bristles. Porewings with 2 from middle, 3, 4, 5, 6 separate, 7, 8, 9 
stalked, 9 separating before 7, 10 from near end of cell, 11 from 
towards end, anastomosing with 12. -Hindwings with 2 from 3 from 
angle, connate with 4 and 5, which are stalked, 6 and^ 7 stalked, 12 
anastomosing to beyond middle of cell. Type, S. soiocosma Mejr. 
Allied to Asura. Endemic. 

56. Symmetrodes sciocosma. 

Sy'yyimetrodes nitens Meyr. Proc. Lin. Soc. N.S.W., 1886, p. 703, nec* 
Wlk. 
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Symmetrodes s&iocosma Meyr. ibid., 1888, p. 920. Hmps. ii., p. 258, 
PI. xxv., f. 15. 

I do not know this species. 

Queensland. 

57. Symmetr&des platymelas n.sp. 
nXarufieXas , broadly black. 

$ . 24 mm. Head ochreous-yellow. Palpi 1 ; fuscous. Antennae 
grey ; ciliations in male 1, bristles 1. Thorax yellow with large central 
blackish spot. Abdomen ochreous-yellow. Forelegs fuscous; (middle 
and posterior pairs missing). Porewings suboval, costa moderately 
arched, apex rounded, termen rounded, oblique ; ochreous-yellow ; mark- 
ings black ; a basal dot ; a moderate fascia, angled posteriorly, from J 
costa to i dorsum; a broad subterminal band, anterior edge from I 
costa to f dorsum, with an acute subdorsal tooth; a yellow dot at t 
costa and small yellow spots at apex, midtermen and tomus; cilia 
blackish. Hindwings with termen rounded; ochreous-yellow from base 
to middle ; a broad blackish terminal band ; cilia blackish. 

North Queensland: Ravenshoe in March; one specimen received 
from Mr. W. B. Barnard, who has the type. 

33. Gen. CHIONAEMA. 

H-Sch. Ausser Schmet., p. 20. Hmps. ii., p. 296. 

Tongue well developed. Palpi short, porrect or ascending ; second 
joint thickened with appressed scales. Antennae in male with minute 
ciliations and longer bristles. Posterior tibiae with middle spurs. 
Porewings with 2 from middle or towards angle, 3 and 4 separate, con- 
nate, or stalked, 5 from above middle in male below middle in female, 
6 separate or stalked, 7, 8, 9 stalked or 9 absent, 10 from near end of 
cell, 11 from | or towards angle, free. Hindwings with 2 from near 
angle, 3 and 4 stalked or coincident, 5 from middle or from below 
middle, weakly developed, 6 and 7 stalked, 12 anastomosing to J or to 
middle. Type, C. puella Drury. A genus largely developed in the 
Eastern Tropics. It presents considerable variation in neuration, which 
is sometimes sexual. 

58. Chionaema oiscura. 

Chi&naetna oisewfa Hmps. ii., p. 301. 

Porewings with 2 from near middle; in male 3 and 4 are remote 
at origin, but fuse together before reaching termen; in male, there is 
a large oval subcostal gland before and beyond end of cell beneath. 
Hindwings with 3 and 4 coincident. 

North Queensland: Cape York; Cairns. 

59. Chionaema meyrichi. 

Exotrocha liboria Meyr. l.c., p. 693, nec Cramer. 

Glerckia meyrichi Roths. Nov. Zool., viii., p. 410. 

Chionaema meyricci Hmps. Suppl. i., p. 616. 

_ Porewings with 3 and 4 connate or stalked ; 6 stalked with 7 and 
8 ; in male a triangular glandular subcostal flap beyond cell beneath. 
Hindwings with 3 and 4 stalked. 
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Queensland: Cairns; Maekay; Brisbane; Mount Tamborine; Tweed 
Heads. New South. Wales: Lismore; Newcastle. 

60, Ghionaema asticta, 

ChioThaema oMioia Hmps. Suppl. i., p. 636. 

I do not know this species. 

Nortb Queensland : Cairns. 

34. Gen. BUTANE. 

Wlk. ii., 531. Hmps. ii., p. 495. 

Tongue well developed. Palpi short, porrect or ascending; second 
joint hairy; terminal joint short, obtusely pointed. Antennae in male 
minutely ciliated. Posterior tibiae with spurs normal. Forewings 
with 2 from | or J, 3, 4, 5 separate, 6 from beneath upper angle, 7, 8, 9 
stalked, 9 separating before' 7, 10 connate or stalked with them, 11 from 
towards end of cell, free. Hindwings with 2 from 3 and 4 stalked, 
5 remote, 6 and 7 stalked, 12 anastomosing to middle of cell. Type, 
E. terminalis. There is also one species from New Guinea and one from 
Borneo. 

Structurally this genus is allied to Hectobracha; superficially it is 
very different. The type species has been attracted into the synapose- 
matic group, which includes Amra and Syntomis, 

61, Eutane Urmimlis, 

Wlk. ii., p. 531. Meyr. l.c., p. 746. Hmps. ii., p. 495. 

Eutane maculata Butl. Trans. Ent. Soe., 1877, p. 335. 

Queensland : Gayndah ; Maryborough ; Brisbane ; Macpherson 
Kange; Toowoomba; Warwick. New South Wales: Newcastle; Sydney. 

62, Eiatmie trimoclila n.sp. 

Tpi/zo^Aos*, three-barred. 

$ $ . 22-27 mm. Head yellow, sometimes orange oh crown. Palpi 
1; dark fuscous. Antennae fuscous, towards apex yellowish; ciliations 
in male f, bristles 1, Thorax dark fuscous; patagia, bases of tegulae, 
and anterior and posterior spots yellow or orange. Abdomen dark 
fuscous; tuft and usually apices of segments orange. Legs dark 
fuscous with yellow rings ; posterior pair ochreous. Forewings elongate 
triangular, costa slightly arched, apex rounded, termen oblique; yellow 
with dark fuscous markings; a narrow basal fascia produced on costal 
edge to middle; three broad transverse lines; first at -J, outwardly 
curved ; second median, slightly waved ; third from f costa to tornus ; a 
dot on costa beyond this; a strongly waved line from apex to tornus 
touching termen in middle ; sometimes interrupted ; cilia yellow, on apex 
and tornus dark fuscous. Hindwin^ with termen rounded; yellow; a 
broad dark fuscous terminal band ; cilia yellow, towards tornus fuscous. 

Queensland : Injune in March and April ; six specimens. 

35. Gen. HBCTOBROCHA. 

Meyr. l.c., p. 706. Hmps. ii., p. 497. 
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Tongue well developed. Palpi moderately long, porreet obtuse. 
Antennae of male with ciliations and bristles. Posterior tibiae with 
spurs normal. Porewings with 2 from middle, 3 and 4 coincident and 
5 remote in male ; 3 from well before angle, 4 separate, and 5 remote in 
female; 6 from or from beneath upper angle, 7, 8, 9 stalked, 9 separating 
before 7, 10 connate or stalked with them, 11 from |, free. Hindwings 
with 2 from f , 3 and 4 stalked, 5 widely separate, 6 and 7 stalked, 12 
anastomosing with cell to -J. Type, E. pentacyma. Neolrocha Meyr. 
cannot be separated from this genus. Endemic. 

63. Eectobrocha pentacyma. 

Eectoirocha pentacyma Meyr. l.e., p. 707. Hmps. ii., p. 497. 

Eectobrocha miiltilinea Luc. Proc. Lin. Soe. N.S.W., 1889, p. 1072. 
Hmps. ii., p. 498, PI. 33, f. 1. 

Northern specimens are usually larger, the forewings more tinged 
with yellow, and the markings coarser. 

Queensland: Blaekbutt; Brisbane; Mount Tamborine; Macpherson 
Eange (2,500 feet) ; Toowoomba. New South Wales : Lismore ; Gosford ; 
Sydney. 

64. Eectobrocha phaeocyma. 

Neobrocha phaeocyma Meyr. l.e., p. 708. Hmps. ii., p. 498, PI. 33, f. 2, 
This species is unknown to me. 

North Queensland: Thursday Island. 

65. Eectobrocha adoxa. 

Neobrocha adoxa Meyr. l.e., p. 708. Hmps. ii., p. 499. 

Eectobrocha mbnigra Luc. Proc. Lin. Soc. N.S.W., 1889, p. 1072. 

Butane subnigra Hmps. Suppl. i., p. 786, PI. 41, f. 8. 

S 9 . 28-38 mm. Head whitish-brown. Palpi 1^ ; dark fuscous. 
Antennae pale grey; ciliations in male i, bristles 2. Thorax whitish- 
brown; bases of tegulae, two anterior dots, and a posterior spot fuscous. 
Abdomen brown-whitish. Legs fuscous with brown-whitish bands; 
posterior tibiae brown-whitish. Porewings triangular, costa strongly 
arched, apex rounded, termen slightly rounded, slightly oblique ; brown- 
whitish with fuscous markings; two blackish sub-basal dots connected 
with a sub-basal spot on costa ; a line from i costa outwardly curved to 
dorsum with long acute dentations, which interlace with those of a 
following line from f costa to mid-dorsum ; between these lines is a 
blackish dot ; two blackish dots placed obliquely in disc beyond middle ; 
two strongly dentate interlacing postmedian lines; a strongly dentate 
subterminal line ; cilia brown-whitish bases partly fuscous. 

Queensland: Brisbane; Bunya Mountains. New South Wales: 
Sydney. 


36. Gen. TRISSOBROCHA. 

Turn. Proc. Lin. Soc. N.S.W., 1914, p. 548. 

Tongue well developed. Palpi moderately long, ascending, smooth, 
slender, acute. Antennae in male with cilia and bristles. Posterior 
tibiae with spurs normal. Porewings with 2 from |, 3, 4, 5 separate, 
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6 from beneath upper angle, 7, 8, 9 stalked, 9 separating before 7 10 
from well before end of cell, 11 from |, free. Hindwings with 2 from 
near angle, 3 and 4 stalked, 5 remote, 6 and 7- stalked, 12 anastomosino^ 
with cell to Monotypical. 

The neuration shows that this is nearly allied to Hectobrocha, but 
is less specialised. The nentration described is that of the male. The 
female is unknown, but should show no difference. 

66, Trissohrocha eugraphica. 

Trmobrocha eugrapJiica Turn. Proc. Lin. Soc. N.S.W., 1914, p. 548. 

Queensland: Macpherson Range (3,500 feet). New South Wales: 
Ebor; Barrington Tops. 

37. Gen. AMELETA nov. 

dfieXrjTos, uncared for. 

Tongue present. Palpi rather long, curved, ascending, slender, 
acute. Antennae in male with cilia and bristles. Forewings with 2 
from middle, 3 and 4 stalked from angle, 5 approximated, 6 from below 
upper angle, 7, 8, 9 stalked, 9 separating before 7, 10 from f, 11 from 
middle, free. Hindwings with 2 from f, 3 and 4 coincident, 5 curved 
at base and approximated to 3, 4, 6, and 7 stalked, 12 anastomosing 
with cell to f . 

67, Ameleta pmochra n.sp. 

-Travcoxpos*,. wholly pale. 

^ . 16 mm. Head and thorax pale grey. Palpi 1 J ; grey-whitish. 
Antennae grey-whitish ; ciliations in male i, bristles 1. Abdomen grey- 
whitish. Legs grey. Forewings narrow, suboblong, costa arched to 4, 
thence straight, apex rounded, termen slightly rounded, oblique ; whitish 
with slight patchy grey irroration ; fuscous discal dots at 4 and beyond 
f ; some grey suffusion above 4 and f dorsum and forming two inter- 
rupted transverse lines in terminal area ; cilia whitish. Hindwings with 
termen slightly rounded; whitish; cilia whitish. 

Extremely similar to AclytopJianes aedumem-j distinguishable by 
the neuration and longer palpi. 

North Queensland: Kuranda in October; one specimen received 
from Mr. F. P. Dodd. 

38. Gen. HELIOSIA. 

Pimps, ii., p. 275. 

Tongue present. Palpi moderately long, ascending, smooth, slender, 
acute. Antennae in male ciliated. Posterior tibiae with middle spurs, 
forewings with 2 from middle, 3 and 4 stalked, 5 separate, 6 from near 
upper angle, 7, 8, 9 stalked, 9 separating before 7, 10 from before end 
of cell, 11 from f, free. Hindwings with 2 from towards angle, 3 and 4 
stalked or coincident, ■ 5 from below middle of cell, 6 and 7 stalked, 12 
anastomosing to middle of cell. Type, E, jucunda. Mostly Papuan 
with stragglers in Borneo and China. 

The hindwings have 3 and 4 stalked in eharopay coincident in the 
other three species. 

68, Heliosia micra, 

Eeliosia micra Hmps. Suppl. i., p. 585, PI. 31, f. 8. 

North Queensland: Cooktown; Cairns; Innisfail. 



80 


PROCEEDINGS OF THE ROYAL SOCIETY OF QUEENSLAND. 


69. Heliosia jucunda>, 

Pdllene jucv/nda Wlk. ii., p. 543. 

Mosodd jucuTida Meyr. l.c., p. 728. 

Heliosia jiiounda Hmps. ii., p. 275. 

Tospiiis transitana "Wlk., xxyiii., p. 430. 

Queensland: Herberton ; Duaringa ; Gayndah ; Nambour ; Brisbane ; 
Stantborpe; Milmerran. New South Wales: Glen Innes, Murrurundi- 
bydney. 

70. Heliosia charopa. 

EeUosia charopa Turn. Trans. Roy. Soc. S.A., 1904, p. 212 Hmns 
Suppl. i., p. 586. ■ ■ 

North Queensland: Herberton; Townsville. 

39. Gen. ACLTTOPHANES nov. 
aKXvTo<l>avr]£ j Tinrenowned. 

tr,. ’’aT® moderately long, slender, porreet or ascend- 

mg. Antemae with cilia and bristles in both sexes. Forewings with 2 
frow middle, 3 from near before angle, 4 and 5 stalked, 6 from above 
middle, 7, 8, 9 stalked, 9 separating before 7, 10 from well before end 
of cell, 11 from near middle, free. Hindwings with 2 from near ancle 
of ^ ^ stalked, 6 and 7 stalked, 12 anastomosing to middle 

Allied to Scaptesyle. 

71. Aclytophaws aedumena. 

Heliosia aedumena Turn. Proc. Roy. S. Vie., 1922, p. 29. 

North Queensland : Cairns ; Kuranda; Lake Barrine. 

40. Gen. SCAPTESYLE. 

Wlk. ii., 378. Hmps. ii., p. 283.. 

Tongue present. Palpi moderate, smooth slender acute AritoT,r>a». 

middle SS 

angle, 7, 8, 9 stalked, 9 separating before 7, 10 from end of cell 11 from 

fr Huddle, 3.W 4 

irsr/rc^ipTC 

malayan and AustraHan genus. Chiriphe ml is I synonj^ ^ ^ 

- Key to Species. 

1 . Thorax white anteriorly .... o 

Thorax not white anteriorly . . . . * 0 

2. mth antemedian and postmedian lines 
connected by a line in disc . . 

Forewmgs with antemedian and postmedian lin'es &<*otoma 

connected on costa only 

3. Forewings yellow . . * * * * diotyota 

Forewings brown 

memng beyond middle 
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72, Scaptesyle dioiyota. 

Chiriphe dictyota Meyr. l.c., p. 735. 

Scaptesyle dictyota Hmps. ii., p. 286, PI. 26, f. 21. 

Queensland: Brisbane; Toowoomba. New South Wales: Allyn 
River. 

73, Scaptesyle dichotcmia, 

Chiriphe dichotoma Meyr. l.c., p. 734. 

Scaptesyle dichotoma Hmps. ii., p. 283. 

North Queensland : Cairns ; Lake Barrine ; Herberton. Queensland : 
Brisbane; Stradbroke Island; Mount Tamborine; Tweed Heads; Rose- 
wood; Toowoomba; Warwick. New South Wales: Sydney. Victoria: 


74, Scaptesyle aequidistans. 

ComarcJiis aequidistans Luc. Proc. Lin. Soc. N.S.W., 1890, p. 1080. 
Scaptesyle aequidistans Hmps. ii., p. 285, PL 26, f. 30. 

Queensland : Brisbane ; Stanthorpe. New South Wales : Murrurundi. 

75, Scaptesyle tetramita n.sp. 
rerpafiiros, four-lined. 

$ . 28-29 mm. Head whitish. Palpi 1 ; fuscous. Antennae pale 
grey. Thorax whitish-ochreous, anterior third fuscous. Ab'domen pale 
ochreous. Legs fuscous with whitish rings; posterior pair ochreous- 
whitish. Forewings narrowly triangular, costa slightly arched, apex 
pointed, termen straight,' slightly oblique ; whitish-ochreous with fuscous 
markings; an incomplete transverse line from costa near base; a line 
from J costa to i dorsum; a line from | costa to f dorsum, preceded 
by and sometimes confluent with a discal dot; a third line from f costa 
to f dorsum, preceded by a partly confluent discal dot; fourth line 
subterminal; somewhat dentate ; cilia whitish-ochreous. Hindwings with 
termen rounded ; pale ochreous ; a fuscous apical blotch prolonged along 
termen to middle ; cilia pale ochreous. 

New South Wales: Warral near Tamworth, in April; two specimens 
received from Mr. Geo. Lyell, who has the type. 

76. Scaptesyle monogrammaria. 

Chiriphe monogrammaria Wlk., xxvi., p. 1692. Meyr. l.c., p. 734. 

Scaptesyle monogrammaria Hmps. ii., p. 286, PL 26, f, 22. 

Queensland: Nanango; Brisbane; Toowoomba; Bunya Mountains; 
Stanthorpe; Milmerran; Inglewood. New South Wales: Tabulam; 
Glen limes ; Armidale ; Ebor ; Murrurundi ; Sydney ; Jervis Bay ; Moruya. 


41. Gen. HALONB. 

Wlk. ii., p. 450, Hmps. ii., p. 276. 

Tongue present. Palpi moderately long, porrect or ascending, 
slender, acute. Antennae in male ciliated or shortly pectinated. 
Posterior tibiae with middle spurs. Porewings with 2 from f to 
3, 4, 5 remote, 6 from below upper angle, 7, 8, 9 stalked, 9 separating 
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before 7, 10 from before end of cell, 11 from f or after, free. Hind- 
wings with 2 from f or from well before angle, 3 and 4 coincident, 5 
separate, 6 and 7 stalked, 12 anastomosing to middle of cell Type, 
E, sobria. Masada Wlk. is a synonym. There are two Indian species. 

Key to Species. 

1. Hindwings orange-yellow with dark fuscous apical 

spot . . 

Hindwings not so 

2. Hindwings with dark fuscous tornal spot 
Hindwings without tornal spot 

3. Hindwings pale oehreous 

Hindwings grey 

4. Porewings with ground-colour fuscous 
Porewings with ground-colour white or whitish . . 

5. Porewings with sub-basal and terminal areas 

broadly whitish 

Porewings with these areas narrowly white 

6. Porewings with white costal spot at § . . 

Porewings without white costal spot 

7. Size minute ; marking reduced to dots 
Size moderate; forewings with transverse lines 

or fasciae 

8. Porewings with dark terminal band 
Porewings without terminal band . . 

9. Porewing cilia with fuscous bars 

Porewing cilia not barred with fuscous . . 

10. Porwings with posterior edge of nVedian fascia 
twice bent rectangularly 

Porewings with median fascia not so formed .. 

77. Halone si^7vn:ata. 

Setim simcata Wlgrn. ‘Wien. Ent. Mon. 1860, p. 46. 

Halone simiata Hmps. ii., p. 278. 

Mosoda amrtuoides Wlk., xxxv., p. 1900. Meyr. l.c., p. 128. 

New South Wales: Sydney; Katoomba; Jervis Bay. 

78. Halone eoryphaea. 

Halcytie eoryphaea Turn. Proc. Eoy. Soc. Q. 1915, p. 17. Hmps., SuppL, 
Pd. 31, 1 14. 

Queensland: Toowoomba; Warwick; Stanthorpe; Maepherson 
Range, 2,000 feet. New South Wales: Tenterfield; Glen Innes; Ebor; 
Murrurundi ; Moruya ; Bathurst ; Mount Kosciusko, 4,500 feet. Victoria : 
Beechworth; Mount Buffalo; Melbourne. 

79. Halone sohria. 

Halone sohia Wlk. ii., p. 540. Hmps. ii., p. 278, 

Mosoda consolalrix Rosen. Ann. Mag. Nat. Hist. (5), xvi., p. 381. 

Mosoda hemicliroa Turn. Trans. Eoy. Soc. S.A. 1899, p. 18. 

Victoria: Gisborne. 

80. Halone epiopsis n. sp. 

soft, gentle. 

^ S 2 . 22-30 mm, ^ Head and thorax whitish-grey. Palpi 1:J ; fuscous. 
Ant^nae pale grey; in male with short slender pectinations (1) ending 


2 

3 

sinuata 

corypMea 

4 
6 

sohria 

5 

epioysis 

ophiodes 

pteridaula 

7 

ebaea 

8 

sejunota 

9 

10 

inter spersa 
prosmes 

serviUs 
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in tufts of cilia. Abdomen wliitish-oehreous. Legs fuscous witli whitisli- 
oehreous rings,* posterior pair wliitish-oehreous. Forewings elongate- 
triangular, costa gently arched, apex rounded, termen obliquely rounded; 
whitish-ochreous with fuscous markings; a sub-basal transverse line 
angled posteriorly; a line from | costa to mid-dorsum, irregularly dentate 
with a small rounded median process; another from f costa to before 
tornus, more strongly dentate; median area more or less suffused with 
fuscous and containing a fuscous discal spot; a subterminal shade, 
strongly dentate and touching termen in middle ; cilia whitish-ochreous 
with fuscous bars. Hindwings with termen rounded; whitish-ochreous; 
a fain grey postmedian line ; cilia ochreous-whitish. 

Queensland: Stanthorpe in October and November; ten specimens. 

81. E alone ophMes, 

Mosoda ophiodes Meyr. Lc., p. 729. 

Halme ophiodes Hmps. ii., p. 277, PL 26, f. 8. 

Victoria : Castlemaine ; Beaconsfield. 

82, Ecdone ehaea. 

Ealone ebma Hmps. Suppl. i., p. 589, PL 31. f. 16. Turn., Proe. Roy, 
Soc. Q., 1915, p. 18. 

North Queensland: Cairns; Innisfail; Atherton Plateau. 

83. Ealone pteridmla. 

Eurypepla pieridaula Turn. Proc. Roy. Soc. Vic., 1922, p. 31. 

Queensland: Macpherson Range (2-4,000 feet); Bunya Mountains. 
New South Wales: Allyn River. 

84. Ealone sejmcta. 

Pitam sejiincta Feld. Reis. Nov., PL 140, f. 24. 

Mosoda sejmcta Meyr. l.e., p. 730. 

Ealone sejuncta Hmps. ii., p. 277. 

Queensland : Herberton ; Lake Barrine ; Nambour ; Brisbane ; Mount 
Tamborine; Macpherson Range, 2,500-3,000 feet; Toowoomba; War- 
wick; Eillarney; Bunya Mountains; Milmerran. New South Wales: 
Lismore ; Ebor ; Murrurundi ; Gosford ; Sydney ; Mount Wilson. Victoria : 
Melbourne. Tasmania: Launceston; Burnie; Derby; St. Helens. 

85. Ealone interspersa. 

Sorocostia interspersa Luc. Proc. Lin. Soc. N.S.W., 1889, p. 1076. 

Siccia interspersa Hmps. ii., p. 393, PL 29, f. 27. 

^ $ . 16-19 mm. Head and thorax grey. Palpi ascending; grey. 
Antennae grey; in male with minute eiliations and longer bristles. 
Abdomen grey; tuft ochreous-whitish. Legs grey; posterior pair 
ochreous-whitish. Forewings suboval, costa gently arched, apex round- 
pointed, termen slightly rounded, oblique ; whitish partly suffused with 
grey ; markings fuscous ; basal and sub-basal fuscous transverse lines ; a 
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broad grey fascia, sometimes containing an angular discal mark, edged 
by fuscous lines, anterior dentate from i costa to mid-dorsum, posterior 
sharply dentate from f costa to | dorsum, its medium half forming a 
rectangular projection; a terminal fascia from f costa to, dorsum near 
tornus its posterior edge sharply dentate, apices of teeth nearly reaching 
mai^in ; a terminal series of dots ; cilia whitish. Hindwings with termen 
rounded; grey; cilia grey. 

Queensland: Cairns; Bundaberg; Brisbane; Tweed Heads; 
Macpherson Range (Springbrook). New South Wales: Ebor. 


86. Ealone prosenes n.sp. 

wpotnjvijs, soft. 

22 mm. Head white. Palpi fuscous. Antennae fuscous ; cilia- 
tions in male 1. Thorax fuscous with a central white dot ; tegulae partly 
white. Abdomen grey; tuft grey-whitish. Legs fuscous with whitish 
rings; posterior pair whitish. Forewings narrow, posteriorly strongly 
dilated, costa gently arched, apex rounded ; termen obliquely rounded ; 
white ; markings and slight irroration in terminal area fuscous ; a small 
basal fascia constricted on dorsum; a’ broad median fascia, anterior 
margin irregularly waved, from costa to i dorsum, posterior margin 
dentate from f costa, running close beneath costa to f, there bent at & 
right angle to below middle, where it is again bent rectangularly, and is 
indented above dorsum, on which it ends at f ; in this is a white trans- 
verse mark at f , preceded by two short longitudinal pale streaks ; cilia 
white barred with fuscous except at apices. Hindwings with termen 
gently rounded; grey-whitish; cilia whitish. 


Victoria: Melbourne (Spi’ingvale) in November; type in Coll. 
Barnard. 

87. Ealone servilis. 

Mosoda servilis Meyr. l.c., p. 731. 


Eaione servilis Hmps. ii., p. 279, PI. 26, f. 11. 

Queensland : Herberton ; Mount Tamborine ; Toowoomba ; Killarney ; 
Stanthorpe. New South Wales: Sydney. Victoria: Melbourne. 


42. Gen. PSAPHARACIS. 

Turn. Trans. Roy. Soe. S.A., 1890, p. 14. 

Tongue well developed. Palpi short, ascending, slender, acute. 
Antennae of male moderately ciliated. Posterior tibiae with middle 
spurs. Porewings with costa strongly bent or angled beyond middle; 
2 from near angle, 3, 4, 5 separate, 6 from below upper angle, 7, 8, 9 
stalked, 9 separating before 7, 10 from before end of cell, 11 from 
free. Hindwings with 2 from near angle, 3 and 4 stalked or coincident, 
5 from middle, 6 and 7 stalked, 12 anastomosing with cell to middle. 
Type, P- toxophora Turn. A Papuan genus. Allied to Macaduma Wlk., 
in which 9 of forewings is absent. 

88. Psapharacis toxophora. 

Psapharacis toxophora Turn. l.c., p. 15. 

;M»^uma toxophora Hmps. ii., p. 266. 
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Queensland: Cooktown; Cairns; Brisbane. New South Wales; 
Lismore. 

89, Fsapharacis pallicosta. 

Macaduma pallicosta Roths. Nov. ZooL, 1912, p. 236. Hmps., Suppl.’ i., 
p. 575. 

I do not know this and the following species. 

North Queensland : Maekay. 

90, Fsapharacis aXbisparsa, 

Macadmia aliisparsa Hmps. Suppl. i., p. 575. 

North Queensland: Kuranda. Also from New Guinea, 

91, Fsapharacis strangyla, 

Macaduma stromgyla Turn. Proc. Roy. Soc. Vic., 1922, p. 30: 

North Queensland : Kuranda ; Ravenshoe ; Palm Island. 

9^. Fsapharacis picroptila, 

Macaduma picroptila Hmps. Suppl. i., p. 580. 

Queensland: Nambour; Brisbane; Macpherson Range, 3,000 feet; 
Toowoomba; Bunya Mountains. 

93. Fsapharacis camptopleura n. sp. 

KapTTroTrXevpos i with bent costa. 

$ . 17 mm. Head, palpi, and thorax pale grey. Antennae fuscous; 
ciliations in male i. Abdomen fuscous; tuft grey. Legs fuscous; 
posterior pair whitish. Forewings elongate-triangular, costa straight 
to f, there abruptly bent, apex rectangular, termen straight, oblique; 
pale grey ; markings and some scattered scales fuscous ; a narrow median 
fascia expanded on dorsum, anterior edge straight, irre^larly dentate, 
posterior edge ill-defined; a very fine dentate postmedian line angled 
beneath costa; a large rounded subapical costal spot and a smaller 
tornal spot; cilia whitish-grey, bases barred with fuscous. Hindwings 
with termen nearly straight; 3 and 4 coincident; grey; cilia grey. 

North Queensland : Lake Barrine in June ; one specimen. 

43. Gen. CAPRIMIMA. 

Caprima Hmps. ii., p. 286, nee. Wlk. 

Gaprimima Hmps; ii., p. 561. 

Tongue present. Palpi moderate, porrect or ascending, smooth, 
slender, acute. Antennae in male ciliated. Posterior tibiae with middle 
spurs. Forewings with 2 from f, 3- and 4 separate, the latter sometimes 
approximated to 5, 6 separate, 7, 8, 9 stalked, 9 separating before 7, 10 
from end of cell, 11 from free. Hindwings^ with 2 from near or 
towards angle, 3 and 4 stalked, 5 from below middle, 6 and 7 stalked, 
12 anastomosing to ^ or middle of cell. Type, C. albicollis PagenL 
from New Guinea. A Papuan genus. 
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Key to Species. 


Hindwings orange-brown 

Hindwings not orange-brown 

2 

procrena 

Forewings fuscous with* white lines 

Forewings not so 

3 

catarrhoa 

Fore and hindwings dark brown 

Fore and hindwings not brown 

!! 4 

pelochroa 

Hindwings grey 

!! 5 

sicciodes 

Hindwings whitish . . .... 

scripta 

Forewings with blackish dotted lines 


Forewings with pale fuscous slender lines 


leptomita 


94. Capi^mirm procreim. 

Ghinpke procrena Meyr. l.c., p. 733. 

Gaprima procrena Hmps. ii., p. 288, PI. 26, f . 4. 

New SoTitli Wales: Mount Kosciusko, 3,500 _ feet. Victoria; 
Melbourne; Gisborne. Tasmania: Deloraine; Wilmot; Rosebery; 
Strahan; Cradle Mountain, 2,000 feet; Russell Palls; Lake Fenton, 
3,500 feet. 

95. Caprindma catarrhoa. 

Chiriphe catarrhoa Meyr. l.e., p. 733. 

Capiima catarrhoa Hmps. ii., p. 289. 

West Australia : Albany. 

96. Capnmima pelochroa. 

Caprimirm pelochroa Hmps. Suppl. i., p. 611, PI. 32, f. 16. 

Queensland: Ravenshoe; Eungella; Brisbane; Macpherson Range; 
Killarney. New South Wales: Gosford; Bulli. 

97. Caprimima sicciodos. 

Caprimirm sicciodes Hmps. Suppl. i., p. 611, PI. 32, f. 36. 

5 5 . 18-28 mm. Head and thorax grey. Palpi l^ ; fuscous. 

Antennae grey ; ciliations in male 2. Abdomen grey ; tuft pale ochreous- 
grey. Legs fuscous with ochreous-whitish rings; posterior pair paler. 
Porewings suboval, costa strongly arched, apex rounded, termen scarcely 
rounded, slightly oblique; pale ochreous-grey with some fuscous irro- 
ration; markings dark fuscous; an interrupted dentate sub-basal line 
not reaching dorsum; a thick slightly dentate line from J costa to J 
dorsum, becoming slender towards dorsum; a pale-centred discal dot; 
quadrangular costa spots at | and f, from which proceed finely dentate 
lines to dorsum ; cilia ochreous-grey with some fuscous bars. Hind- 
wings with termen rounded; grey; cilia pale ochreous-grey. 

Tasmania: Launceston; Cradle Mountain (2,000 feet); Waratah; 
Strahan; Russell Falls; Mount Wellington (1,500-2,500 feet) ; not 
uncommon. 

98. Caprimima script a. 

Caprimima scripta Low. Proc. Lin. Soc. N.S.W,. 1901, p. 640. Hmps., 
Suppl. i., p. 611, PI. 32, f. 17. 

: . . ? ' mm. Head white. Palpi 1^ ; fuscous. Antennae grey ; 

^^^ns in 3nMe 1. Thorax fuscous; patagia and tegulae white. 
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Abdomen fuscous; tuft whitish. Legs fuscous; posterior pair whitish. 
Forewings moderately broad, posteriorly dilated, costa moderately 
arched, apex subrectangular, termen slightly rounded, slightly oblique; 
white with dark fuscous markings; a sub-basal dot; a basal costal dot 
and another at costal edge between these fuscous ; a costal dot at 
from which a very fine dotted line proceeds to i dorsum, and is pre- 
ceded by dorsal and subdorsal dots; a dot on | costa, from which is a 
very fine dentate and dotted line to | dorsum, bent outwards above and 
inwards below middle; an interrupted dotted subterminal and similar 
submarginal line; cilia whitish, on midtermen fuscous. Hindwings 
with termen rounded ; grey-whitish ; cilia whitish. 

Queensland: Stannary Hills, near Herberton; Yeppoon; Duaringa. 

99, Gaprimima leptosema n. sp. 

XemoarjlMos, slenderly marked. 

$ $. 18-22 mm. Head, palpi, and thorax whitish. Antennae 

whitish; ciliations in male 1. Abdomen grey-whitish. Legs whitish; 
anterior pair pale grey. Forewings suboval, costa rather strongly 
arched, apex rounded, termen obliquely rounded; whitish; markings 
fuscous ; a sub-basal dot ; a basal costal dot and another shortly beyond ; 
a double antemedian line at J becoming obsolete towards dorsum; a 
pale-centred median discal dot; an irregularly dentate postmedian line 
from f costa outwards, soon becoming transverse, below middle bent out- 
wards, ending on J dorsum; a suffused and interrupted subterminal line; 
a subapical dot and another on termen -above middle, sometimes con- 
nected; a tornal dot; cilia whitish, on marking fuscous. Hindwings 
with termen gently rounded ; grey-whitish ; cilia whitish. 

Queensland: Montville, near Nambour, in October. New South 
Wales: Lismore in October. Two specimens. 

44. Gen. THALLARCHA. 

Meyr. l.c., p. 736. Hmps. ii., p. 499. 

Tongue well developed. Palpi short or moderately long, ascending, 
smooth, slender, acute. Antennae in male usually bipectinate to apex, 
pectinations moderate or short., rarely with fascicles of cilia only. Pos- 
terior tibiae with two pairs of long spurs. Forewings with 2 from 
middle or f , 3, 4, 5 separate, 6 from below upper angle, 7, 8, 9 stalked, 
9 separating before 7, 10 from before end of cell, 11 from f , free. Hind- 
wings with 2 from | or near angle, 3 and 4 approximated or connate, 
5 remote, 6 and 7 stalked, 12 anastomosing with cell to | or further. 
Type, T, phalarota, 

A comparatively large genus wholly endemic. Gomarchis Meyr. 
cannot be retained as a distinct genus. The species referred here 
mostly have the male antennae pectinated, though it may be very shortly 
as in isophragma and chrysochroa, only rarely are the pectinations 
replaced by fascicles of cilia as in jocuhris. 



88 


PBOOEBDINGS OP THE BOYAli SOCIETY OP QUEENSLAND. 


Key to Species. 

1. Hindwings without distinct diseal dot , . 

2 


Hindwings with diseal dot 

15 


2. Thorax wholly white 

3 


Thorax not wholly white 

4 


3. Hindwings yellow 


epigypsa 

Hindwings whitish or grey 


epileum 

4. Hindwings grey 

5 


Hindwings not grey 

8 


5. Forewings fuscous with white or yellow markings 

6 


Forewings whitish with fuscous or blackish dots 
or lines . . 

7 


6. Head whitish 


oosmeta 

Head yellow . . 


sfophophanes 

7. Forewings with blackish triradiate tornal spot . , 


macilmia 

Forewings without blackish tornal spot . . 


leptograplia 

8. Forewings with large triangular spot on termen 


atmrooola 

Forewings without triangular spot on termen . . 

9 


9. Forewings fuscous with white markings . . 


phalarota 

Forewings whitish or yellow with transverse lines 
or fasciae 

10 


10. Thorax wholly fuscous 


partita 

Thorax not wholly fuscous . . 

11 


11. Forewings with transverse fasciae 

12 


Forewings with transverse lines only 

15 


12. Forewings with two fasciae 

13 


Forewings with three fasciae 

14 


13. Forewings with median fascia narrow 


mocMina 

Forewings with median fascia broad and contain- 
ing costal and dorsal pale spots 


homoschema 

14. Forewings with median fascia divided into two 
lines 


oMiia 

Forowings with median fascia not divided 


loohaga 

15. Forewings with ground colour white 


erotic 

Forewings with ground colour, pale oclireous 


atramenticolor 

16. Forewings grey 

17 

fma 

Forewings not grey . . 


17. Fore wings fuscous with white blotches . . 

18 


Forewings white or yellow with fuscous markings 

19 


18. Hindwings whitish . . 


epicela 

Hindwings yellow 


leohrioleuca 

19. Hindwings broader than forewings 

20 


Hindwings not broader than forewings . . 

21 


20. Hindwings with termen blackish nearly to tornus 


chrysooTioa 

Hindwings not blackish beneath middle . . 


j ocularis 

21. Forewings with fuscous terminal dots 

22 


Forewings without terminal dots . . 

24 


22. Forewings with subapical blackish blotch 


sparsana 

Forewings without subapical blotch 

23 

23. Forewings with median transverse fascia . . 


oatasUcta 

Forewings with transverse lines only 


rhaptophora 

24. Forewings with reddish-brown markings . . 


fuscogrisca 

Forewings with fuscous or blackish markings . . 

25 

25. Forewings with median transverse fascia 

26 


Forewings with transverse lines only 

29 


26. Forewings with basal costal streak 


pellax 

Forewings without basal costal streak 

27 

27. Forewings yellow with blackish fasciae . . 


ohrysoohares 

Forewings white or whitish with fuscous fasciae 

28 

28. Forewlngs with three fasciae 


trissomochla 

Forewings with two fasciae 


aldioolUs 

29. Forewings with costal streak not reaching middle 


epiostola 

Forewinga with costal streak reaching beyond 
middle ... 


isophragma 
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100, Thallarcha phalurota. 

Thallarcha phalarota Meyr. Le., p. 736. Hmps. ii., p. 501, PL 33, f. 16. 

Thallarcha phaedropa Meyr. l.c., p. 737. 

Queensland: Bundaberg; Bidsvold; Brisbane; Kosewood; Too- 
woomba ; Killarney ; Bunya Mountains ; Milmerran. New South Wales : 
Lismore ; Sydney. Victoria : Beeehworth ; Melbourne ; Myrtleford. 

101, Thallarcha chrysochares: 

Thallarcha chrysochares Meyr. l.c., p. 738. Hmps. ii., p. 499, PL 33, f. 3. 
Comarchis cosmia Turn. Trans. Roy. Soc. S.A., 1899, p. 19. 

Queensland : Brisbane ; Milmerran. New South Wales : Murrurundi. 

102, Thallarcha alMcollis, 

Pitane albicoilis Feld. Beise Nov., PL 140, f. 37. 

Thallarcha albicolUs Meyr. l.c., p. 737. Hmps. ii., p. 500. 

Comarchis chionea Turn. Trans. Roy. Soc. S.A., 1899, p 20. 

Queensland: Chinchilla; Charlevihe. New South Wales: Glen 
Innes; Sydney. Tasmania: Hobart; Triabunna; Bothwell. South 
Australia; Mount Lofty. 

103, Thallarcha peUax n. sp. 

pellaz, deceitful. 

$ . 24 mm. Head white ; face fuscous. Palpi 1 ; fuscous. Antennae 
blackish; in male with pectinations very short, each ending in a tuft 
of long ciliations. Thoi ax blackish ; patagi-a and apices of tegulae white. 
Abdomen pale ochreous with a median dorsal seies of fuscous dots. 
Legs ochreous; anterior pair fuscous. Forewings elongate-oval, costa 
gently arched, apex round-pointed, termen nearly straight, oblique; 
white with dark fuscous markings; a broad costal streak from ba^ to 
I ; a wavy transverse line at J ; a median fascia slender above and thicker 
below middle, anterior margin indented above dorsum; a costal dot at 
f ; a terminal band; a dorsal dot at | connected with fascia and band; 
cilia fuscous, on tornus white. Hindwings with termen slightly rounded ; 
pale ochreous; a discal dot and a small apical blotch fuscous; cilia pale 
ochreous, on apex fuscous. 

This species closely resembles Philenora undulosa Wlk., of which 
several were taken at the same locality in the same week. 

New South Wales: Ben Lomond, near Guyra, in February; one 
specimen. 

104, Thallarcha cosmodes n, sp. 

KoaucoSrjs, neat. 

$ . 18 mm. Head ochreous-whitish. Palpi and antpnae fuscous. 
Thorax fuscous ; patagia and a posterior spot ochreous-whitish. Abdomen 
grey; posterior pair ochreous-whitish. Forewings elongate-trian^lar, 
costa moderately arched, apex rounded, termen slightly rounded, oblique ; 
fuscous with white markings; an irregular sub-basal blotch on dorsum 
to ij broadest near base, where it reaches near costa, upper surface 
incurved, posterior angle acute, thence inwardly sinuate; a large -tri- 
angular spot on midcosta ; a smaller triangle on dorsum near tornus ; a 
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very short slender oblique costal streak before apex; cilia fuscous. 
Hindwings with termen rounded; 12 anastomosing to end of cell and 
base of vein 7 ; grey, towards base and dorsum paler and ochreous-tinged ; 
cilia grey. 

Queensland: Toowoomba in May; one specimen received from Mr. 
W. B. Barnard, who has the type. 


105. Thallarcha sophopMncs n. sp. 

^ocf>o<l>avr)s , dusky. 

$ . 16 mm. Head yellow. Palpi fuscous, apices whitish-ochreous. 
Antennae fuscous; pectinations in male 2|. Thorax fuscoms; patagia 
yellow. Abdomen fuscous ; tuft whitish-ochreous. Legs ochreous- 
whitish; anterior pair fuscous. Porewings suboval, costa moderately 
arched, apex rounded, termen slightly rounded, oblique; fuscous with 
patchy whitish suffusion; a sub-basal fascia from dorsum not reaching 
costa, pale yellow; this is edged outwardly by a fuscous line from 1 
dorsum, sharply angled inwardly beneath costa, which it reaches at 
immediately beyond is a whitish suffusion crossed by two dentate trans- 
verse lines; a subtriangular pale yellow tornal spot; a fuscous fascia 
from 4 costa curved to termen below middle ; cilia pale yellow, beneath 
apex and from below middle to tornus fuscous. Hindwings with termen 
rounded ; grey ; cilia grey. 

North Queensland: Lake Barrine in June; one specimen. 


106. Thallarcha erotis. 

Thdllareha, erotis Turn. Proe. Lin. Soc. N.S.W., 1014, p. 549. 

Queensland: Macpherson Range (3,000 feet). New South Wales: 
Bbor. 

107. Thallarcha isophragma. 

Comarchis isophragma Meyr. l.c., p. 739. 

Gomarckis pallida Luc. Proc. Roy.' Soc. Q., 1891, p. 74. 

Thallarcha isophragma Hmps. ii., p. 502, PI. 33, f. 16. 

Tasmania: Launceston; St. Helens; Bothwell. 


108. Thallarcha epiostola. 

Thallarcha epiostola Turn. Proe. Roy. Soc. Tas., 1925, p. 109. 
Tasmania: Launceston; Stanley. 


109. Thallarcha epileuca. 

Thallarcha epileuca Turn. Proe. Roy Soc. Yic., 1922, p. 31. 

Queensland: Atherton Plateau; Eungella; Mount Tamborine; 
Bunya Mountains. New South Wales: Lismore. 


110. Thallarcha epicola. 

Thallarcha epicela Turn. Proe. Roy. Soc. Vie., 1922, p. 32. 
^ueenidand: MaCpherspn Range (3,000 feet). 
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111. ThallarcJia epigypsa. 

Comarchis epigypsa Low. Trans. Eoy. Soc. S.A,, 1902, p. 212. 
Unknown to me. 

South Australia : Penola. 

112. Thallarcha fusa. 

Thallarcha fusa Hmps. ii’., p. 500, PI. 33, f. 26. 

^ 9 . 16-26 mm. Head whitish or grey-whitish ; face fuscous. 

Palpi Ij whitish. Antennae fuscous; pectinations in male 1. Thorax 
dark fuscous; patagia whitish; apices of tegulae and three posterior 
spots grey. Abdomen ochreous. Legs grey; posterior pair whitish- 
ochreous. Forewings elongate-triangular, costa gently arched, apex 
round-pointed, termen gently rounded, oblique ; pale grey with fuscous 
markings; a sub-basal dot and another on base of costa; a line of dots 
from near base of costa to \ dorsum, sharply angled in middle ; a narrow 
median fascia, sometimes divided into two or three parallel dentate lines, 
its anterior edge sharply indented in middle; a finely dentate inter- 
rupted subterminal line; an interrupted terminal line; cilia pale grey. 
Hind wings with termen gently rounded ; pale ochreous or yellow ; a large 
diseal spot and small apical patch fuscous. 

Queensland: Milmerran; Injune; Carnarvon Ranges. South 
Australia: Ooldea. West Australia: Perth. 

113. Thallarcha fuscogrisea. 

Thallarcha fuscogrisea Roths. Nov. Zool., 1913, p. 217, Hmps., Suppl. 
i., p. 787, PI. 41, f. 10. 

Unknown to me. 

South Australia : Adelaide. 

114. Thallarcha lechrioleuca n. sp. 

AcxpmAeu/cos*, obliquely white. 

$ . 18-21 mm. Head white. Palpi 1 ; fuscous. Antennae fuscous ; 
pectinations in male l^., Thorax fuscous ; patagia and apices of tegulae 
white. Abdomen ochreous. Legs fuscous; posterior pair pale ochreous. 
Porewings narrow, scarcely dilated, costa nearly straight, apex rounded, 
termen obliquely rounded; grey suffused with fuscous; markings white; 
a basal fascia, outer edge very oblique to mid-dorsum; angled below 
middle, and containing two or three fuscous dots; an oblique costal 
patch before apex, anterior edge from | costa, posterior from f, apex 
not reaching middle of disc; cilia whitish more or less suffused with 
fuscous. Hindwings with termen gently rounded; ochreous; a large 
discal spot and small apical patch fuscous; cilia ochreous. 

West Australia: Perth; Rottnest Island; three specimens received 
from Mr. W. M. Mathews. 

115- Thallarcha rhaptopkora. 

Thallarcha rhaptophora Low. Trans. Roy. Soc. S.A., 1915, p. 360. 

'New South Wales: Broken Hill, South Australia: Mount Lofty. 
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116. Tliallarcha cadasticta. 

Thallarcha ccdasticta Low. Trans. Eoy. Soe. S.A., 1915, p. 360. 
Unknown to me. 

New South Wales: Broken Hill. South Australia : Birchip* 

117. Thallarclia stranimticolor n. sp. 
strameniicolcrf straw-coloured. 

$ . 26 mm. 2 . 21 mm. Head and thorax pale oehreous. Palpi 
l^j pale oehreous. Antennae pale grey; in male with tufts of cilia (IJ). 
Abdomen ochreous-yellow, towards base paler. Legs pale oehreous. 
Forewings siiboval, costa gently arched, apex rounded, termen slightly 
rounded, oblique ; pale oehreous with sparse irroration and very slender 
transverse lines pale fuscous; first line sub-basal; second from % costa 
to mid-dorsum, dentate ; third from | costa to before tornus, dentate, at 
first outwardly oblique, angled inwards in middle; some pale fuscous 
terminal dots; cilia pale oehreous. Hindwings with termen slightly 
rounded; ochreous-yellow with a pale fuscous apical blotch; cilia 
oehreous. 

Queensland: Carnarvon Range in December; two specimens 
received from Mr. W. B. Barnard, who has the type. 

118. Thallarcha sparsana. 

(Jonchylis sparsana Wlk., xxviii., p. 369. 

Gomarckis sparsana Meyr. l.e., p. 744. 

Thallarcha sparsana Hmps, ii., p. 502. 

Pallene gracilis Butl. Trans. Ent. Soc., 1877, p. 376. 

Queensland : Townsville ; Peak Downs ; Gayndah ; Brisbane ; 
Toowoomba; Warwick; Milmerran; Talwood; Stanthorpe. New South 
Wales: Murrurundi; Sydney. Victoria: Melbourne. 

119- Tliallarcha macilenta. 

Nudarla macilenta Luc. Proc. Lin. Soc. N.S.W., 1893, p. 137. 

Thallarcha macillenta Hmps. (misprint) ii., p. 500, PL 33, f. 10. 

Antennal pectinations in male 2, in female 1. Porewings white 
with sparse fuscous irroration ; markings dark fuscous ; five short oblique 
equidistant costal streaks; second streak sometimes connected by a fine 
line with J dorsum; fourth giving origin to a fine acutely dentate line 
bent inwards beneath middle and connected with dorsum at f by a 
blackish triradiate spot. 

Queensland : Brisbane ; Toowoomba ; Bunya Mountains ; Milmerran. 
New South Wales: Murrurundi; Sydney. 

120. Thallarcha lepiographa. 

Thallarcha lepiographa. Turn. Trans. Roy. Soc. S.A., 1899, p. 19. 
Hmps ii., p. 501, PL 33, 1 11. 

Queensland: Cairns; Teppoon; Brisbane; Tweed Heads; Too- 
jl^ipaba. New South Wales: Si^dney. 
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121. Thallarcha irksomoclila n. sp, 

TpiaaoiiQ'xkos , three-barred. 

^ $ . 17-22 mm. Head white or whitish-ochreons. Palpi 1 ; 

fuscous. Antennae blackish ; pectinations in male 1. Thorax blackish ; 
patagia and apices of tegulae white or whitish-oehreous. Abdomen 
ochreous-yellow. Legs fuscous; posterior pair ochreous. Porewings 
elongate, slightly dilated, apex rounded, termen slightly rounded, 
oblique; white or whitish-oehreous ; markings blackish; three narrow 
transverse fascia; first sub-basal, outwardly curved, with a slight pos- 
terior median tooth ; second median, inwardly curved from mideosta to 
5- dorsum, with a small median posterior tooth, and another anteriorly 
above middle; third inwardly curved from | costa to tornus, joined 
by a short bar td costa before apex, and by another to termen beneath 
apex; sometimes a fine line on termen beneath this; cilia white or 
whitish-oehreous, beneath apex fuscous. Hindwings with termen gently 
rounded ; pale ochreous ; a discal dot and a small apical patch fuscous ; 
cilia pale ochreous. 

Queensland: Townsville in March, May, and July; Toowoomba in 
August; Stanthoi*pe in October, New South Wales: Grien Iniies in 
October and April. Ten specimens. North Queensland examples are 
smaller than those from the south. 

122. Thalhrcha partita. 

Eutane partita Wlk. TJndesc. Lep. Het., p. 64. 

Eutanc tineoides Feld. Reis. Nov. PI. 106, f. 15. 

Eutam amanda Feld, he., PL 140,, f. 36. 

Coinarchis tineoides Meyr. Lc., p. 741, 

That larch a partita Hmps. ii., p. 503. 

Queensland: Stanthorpe. New South Wales: Glen Innes; Murru- 
rundi. Victoria: — . 

123. Thallarcha oilita. 

Pitane oUlta Feld. Lc., PL 140, f. 23. 

Gomarchis oblita Meyr. Lc., p. 742. 

Thallarcha ollita Hmps. ii., p. 504. 

LTnknown to me. 

New South Wales: Mount Kosciusko (3,000-4,000 feet). Victoria: 

124. Thallarcha lochaga. 

Gomarchis lochaga Meyr. Lc., p. 742. 

Thallarclm lochaga Hmps. ii.. p. 504, PL 33, f. 30. 

Queensland: Toowoomba; Stanthorpe. New South Wales: Glen 
Innes; Sydney. 

125. Thallarcha homoschema n.sp, 
ofxoaxgfios, of th(* same pattern. 

^ . 22 mm. Head white. 'Palpi dark fuscous. Antennae fuscous ; 
in male shortly ciliated H). Thorax dark fuscous; patagia and a 
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posterior spot white. Abdomen pale oehreoii.s. Legs ochreous ; anterior 
pair fnseous. Forcings elongate-oval, costa moderately arched, apex 
pointed, termen slightly rounded, oblique; white with fuscous 'mark- 
ings ; a very narrow basal fascia continued on costa to antemedian fascia • 
antemedian fascia broad, containing paler costal and dorsal spots’ 
anterior edge from i costa to ^ dorsum, concave, posterior edge frotn 
I costa to I dorsum, slightly concave; a moderate subterminal fascia 
from f costa to tornus, angled inwards in middle ; a broad terminal line 
interrupted above and below middle; cilia fuscous. Hindwings with 
termen rounded; pale ochreous; cilia pale ochreous. 


(Queensland ; Maepherson Eange (3,000 feet) in March; one specimen 
received from Mr. W. B. Barnard, who has the type. 


126. Thallareha mochlina. 

€omarchis mochlina Turn. Trans. Roy. Soc. S.A., 1899, p. 20 . 
Thallareha mochlina Hmps. ii., p. 505, PI. 33 , f. 18. 
Queensland ; Brisbane. 


127, Thallareha ehrys&choa. 

C'omarchis chrysochoa Meyr. l.c., p. 740.. 

Antennae of male with very short pectinations. In T. jocularis 
these are absent, only tufts of cilia being developed. 

GisbSSI Ko.sciusko (3.500-4,500 feet). Victoria- 

128, Thcdlarcha jociCiaris, 

Mosoda jocularis Rosen. Ann. Mag. Nat. Hist, (5), xvi., p. 381, PI. 11 , 


Thallareha jocularis Hmps, ii,, p. 503., 
Oomarchis jocularis Meyr. l.c., p. 741. 


Batbn^I® Murrurundi; Sydney; Moruya- 

£uSn; KS BridirSirf”' “"O'" 


129. Thallareha staurocola, 

Comarchis staurocola Meyr. l.c., p. 743 . 

Thallareha staurocola Hmps. ii., p. 504, PL 33 ^ f 14 

45. Gen. XANTHODULB 

Butl. Trans. Bnt. Soc, 1886, p. 384. Hmps. ii., p. 340. 
apex^™P?sterior''«bi«^^^^L"‘“"im in male bipeetinate to 

rn Seders, 

edi to beyoW middle PeTade Lw™ ^ 

Onty.two species are known. apterous. Type, X sem%ochrea. 
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130, Xanthodule semiachreu. 

Xmithodide semiocJirea But! Trans. Ent. Soc., 1886, p. 384, PI. 9, f. 1, 
Hmps. ii., p. 341. 

Anestia inquinata Lue. Proc. Lin. Soc. N.S.W., 1889, p, 1083. 

$ . Apterous; larva on lichens. 

Queensland: Peak Downs; Gayndah; Brisbane; Rosewood; Too- 
woomba ; Chinchilla ; Miles ; Stanthorpe. New South Wales : Murrurundi ; 
Scone. 

131, Xamlhodule ambrophanes, 

Anestia ombrophanes Meyr. l.c., p. 746. 

Xanthodule ombropkmies Hmps. ii., p. 340, PI. 28, £. 4. 

Victoria: Melbourne; Gisbo^rne. West Australia: Perth; Merredin. 

46. Gen. THUMATHA. 

Wlk. XXXV., p. 1900. Hmps ii., p. 420. 

Tongue absent. Palpi short, porrect, smooth, acute. Antennae of 
male bipectinate to apex. Posterior tibiae with middle spurs. Pore- 
wings with 2 from near middle, 3, 4, 5 separate, 6, 7, 8 stalked, 9 absent, 
10 from before end of cell, 11 from middle running into 12. Hindwings 
with cell long; 2 from 3 and 4 connate or stalked, 5 approximated 
to 4 at origin, 6 and 7 stalked, 12 anastomosing to near end of cell- 
Type, r. fuscescens Wlk. A second species is recorded from Africa. 

132, Thuniatha fusce,scens. 

Thumatha fuscescens Wlk., xxv., p. 1901. Hmps. ii, p. 421. 

Nudaria infaniida Saalm. Ber. Schenk. Ges., 1879, p. 261. 

Scaecdora rava Luc. Proe. Lin. Soc. N.S.W,. 1889, p. 1079. 

Queensland : Ingham ; Brisbane ; Tweed Heads. Also from Borneo, 
Ceylon, India, and Africa. 

47. Gen, lONTHAS. 

Hmps., Suppl. i., p. 777. Turn. Proc. Roy. See. Q., 1915, p. 19. 

Tongue absent. , Palpi minute, porrect. Antennae of male bipectin- 
ate to apex. Posterior tibiae with spurs normal. Forewings with 2 
from I, 3, 4, 5 separate, 6 from below upper angle, 7 and 8 stalked, 
9 absent, 10 from end of cell, 11 from f , free. Hindwings with 2 from 
f, 3 and 4 closely approximated or connate, 5 approximated, 6 and 7 
stalked, 12 anastomosing to middle of cell. jB'emale unknown, probably 
apterous. Monotypical. Allied to FoJiodide, 

133. Imthas ataracta. 

lonthas ataracta Hmps., Suppl. i., p. 777. Turn. Proe. Roy. Soc. Q., 
1915, p. 20. 

The forewings may be wholly pale fuscous, or may have a pale 
yellow median costal blotch more or leas developed. 

Queensland: Warwick; Milmerran; Dalby; Injune; Stanthorpe. 
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48. Gen. ASURA. 

Wlk. ii., p. 484. Meyr. l.c., p. 747. Hmps. ii.„ p. 426. 

nf , present. Palpi moderate or short, porrect, acute. Antennae 

of male topeetinate to apex; of female shortly bipectinate s^St^nr 
simple. Posterior tibiae often with middle spurs, but thesfmav be 

spurs often short. Porewings with 2 fpom 
^7 separate, 6 from beneath upper angle 7 8 9 

stalked, 7 separating before 9, 10 from near end of cell 11 from towa ^ 

anastomosing with cell to ’to’n^r stalked, 12 

malayan region and is most developed in New^Guinea. ^ 

Key to Species. 

1. Hindwmgs with termen straight or slightly sinuate 
ilindwings with termen rounded 

2. Forewings with antemedian transverse line 
Forewings without antemedian Hne 

3. Hindwings blackish with orange spots 
Hmdwings not blackish except on margins 

4. Hindwings with two orange spots . . 

Hindwings with one orange spot 

0 . Abdomen blackish 

Abdomen orange* 

6. Hindwings with dorsum red 

Hindwmgs with dorsum blackish .*.* ] 

7. Forewings orange with fuscous transverse fasciae 

orewings fuscous with orange or yellow markings 

8. Forewings with antemedian line (sometimes inter 

rupted) 

Forewings without antemedian line' 

9. Thorax orange 

Thorax blackish .. .. 

10. Hindwings orange almost to base 
Hindwings with basal third fuscous 

11. Thorax with orange posterior spot 
Thorax without posterior spot 

12. Posterior tibiae with middle spurs absent 
Posterior tibiae with middle spurs short or minute 

Asura CQccinacosma n.sp. 

KOKKcvoKocrfiog, clecorated with red. 

(1) ; WacS “SmeJn'S AlSS"7.ctSS 6’““’iaK 

llandllSg^bSh^tt 

in middle dice, a .pot «nlTo»k’^li,‘‘S''Sl:^„'p'S 


oroGop€2)Ia 


sehrina 

monospila 

catameocH 

cooGinooomia 

wmivitn^a 


8 

(Tocoptcra 

9 


10 

polyspila 


lydia 

11 

compsodes 

12 

hipars 


JiahrotU 

cervicMu 
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line to tornus ; two subterminal spots, of which one or both may be 
obsolete; cilia blackish. Hindwings with termen sinuate; hyaline and 
translucent except on margins; apex and termen blackish; costa and 
dorsum red ; cilia blackish, on dorsum red. 

$ . 26-27 mm. Forewings broader and with an additional subapical 
s]^ot. Hindwings with termen straight; red with blackish apical spot 
and terminal line. The female resembles A, polyspila, but in that species 
a band replaces the terminal line. 

North Queensland: Cape York in April; eleven specimens received 
from Mr. W. B. Barnard, who has the type. 

135, Asura mmdvitj'ea. 

Eictane semiviirea Roths. Nov. Zool., 1913, p. 216. 

Asii'Va semivitrea Hmps., Suppl. i., p. 745, PI. 38, f. 35. 

$ . 25 mm. Head orange,, blackish between antennae ; face yellow. 
Palpi short (1); blackish. Antennae blackish; ciliations in male 6. 
Thorax and abdomen blackish; apex of tuft whitish-ochreoiis. Legs 
blackish ; posterior tarsi with whitish-ochreous median band. Forewings 
narrow, posteriorily dilated, costa almost straight, apex rounded, termen 
obliquely rounded; blackish with orange spots and lines; adjacent sub- 
basal and antemedian lines; a small oblique subdorsal spot before 
middle ; a large transversely elongate median spot ; a small spot beneath 
f costa, from beneath which a slender line runs to tornus; a subapical 
dot and two subterminal spots ; cilia blackish. Hindwings with termen 
slightly sinuate; central part hyaline and translucent; a large apical 
blotch and terminal line with a short tornal process blackish, edged 
anteriorly with orange; cilia blackish. 

Queensland: Mackay; Yeppoon; in October. 

136, Asura crocopepla n.sp. 

KpoKOTr€7TXos, iu saffrou robe. 

$ $ . 26-29 mm. Head and thorax orange. Palpi moderate (1^) ; 
ochreous. Antennae blackish ; ciliations in male 4. Abdomen orange ; 
tuft in male blackish. Legs blackish ; posterior tarsi beneath and some- 
times above pale ochreous except at apex; posterior tibiae without 
middle spurs, terminal spurs short. Forewings narrow, posteriorly 
dilated, costa straight to thence slightly arched, apex rounded, termen 
obliquely rounded; 11 anastomosing at a point with 12; blackish with 
orange spots; a large basal spot separated by a blackish line from a 
quadrangular dorsal spot, which reaches middle; an elongate subcostal 
spot separated from the preceding by a longitudinal blackish line; a 
small triangular spot above base of vein 2 and dots above and below 
this vein near dorsum; sometimes a third dot above these; a round 
subapical spot; cilia blackish. Hindwings alike in both sexes; termen 
sinuate, apex rounded; orange; a small apical blotch and a line on 
termen and dorsum blackish; cilia blackish. 

North Queensland: Cape York in April; ten .specimens received 
from Mr, W. B. Barnard, who has the type. 



98 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

137, Asura catameces n.sp. 

KaTafxTjKrjs, very long. 

$, 25-28 mm. Head orange, between antennae blackish. Palpi 
short (1) ; blackish. Antennae blackish ; pectinations in male IJ. Thorax 
blackish; bases of tergulae and a pair of longitudinal lateral marks 
orange. Abdomen orange; apices of segments, sides towards apex, and 
a postmedian band beneath blackish. Legs blackish; posterior tarsi 
with a median oehreous band ; posterior tibiae with two pairs of short 
spurs. Porewings narrow, posteriorly dilated, costa gently arched, apex 
rounded, ternien obliquely rounded; blackish with orange-yellow spots; 
a sub-basal spot; a transverse line from beneath ^ costa to | dorsum; 
a broad transversely elongate spot before middle; a median spot of 
variable size; a short oblique mark from f costa approaching a line, 
which runs obliquely inwards to | dorsum; large tornal and subapical 
spo'ts ; cilia blackish. Hindwings with termen nearly straight ; orange ; 
a broad fuscous terminal band, broader at apex; cilia fuscous. 

North Australia: Darwin in January (P. P. Dodd); Batchelor 
(G. P. Hill) ; Three specimens. 

138, Asura zehriiuu 

Hnips., Suppl. i., p. 739, PL 38, f. 26. Turn. Proc. Roy Soc, Q., 1915, 

p. 19. 

Posterior tibiae with two pairs of short spurs. Porewings with long 
anastomosis between 11 and 12, Antennae of female not pectinate. 

Queensland: Yeppoon; Maepherson Range. New South Wales: 
Lismore; Bulli. 

139, Asura monospila n.sp. 
piovocrmXos, one-spotted, 

$ . 25 mm. Head orange. Palpi 1 ; oehreous. Antennae blackish ; 
in female not pectinate. Thorax blackish; patagia and basal vspots on 
tegulae orange. Abdomen blackish. Legs dark fuscous; middle and 
posterior tarsi except apices oehreous. Porewings strongly dilated 
posteriorly, costa straight to f, thence arched, apex pointed, termen 
long, rounded, oblique; 11 anastomosing with 12 ‘for some distance; 
blackish; a sub-basal orange bar not reaching costa or dorsum; cilia 
blackish. Hindwings with termen straight ; blackish ; an elongate orange 
spot on base of costa; cilia blackish. 

Queensland : Cairns in Pebrnary ; one specimen received irom 
Mr. Geo. Lyell, who has the type. 

140. Asura crocoptera n.sp. 

KpoKOTrrepos, saffron-winged. 

$ . 25 mm. Head, thorax, and abdomen orange-ochreous. 

Antennae dark fuscous, base of stalk oehreous; in male bipectinate to 
apex, pectinations 5 Legs oehreous. Porewings elongate-triangular, 
costa straight to near apex, apex rounded, termen long,, obliquely 
rounded; orange-ochreous marked with fuscous; two transverse fasciae 
broadly connected by a median bar ; first from costa to- -J dorsum, with 
an obtuse anterior median tooth ; second from | costa to before | dorsum, 
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with an. acute posterior tooth; a narrow terminal band; cilia orange- 
oehreous. Hindwings with apex and termen rounded, 3, 4, 5 somewhat 
approximated; orange-oehreous ; dorsal edge and a narrow terminal 
band fuscous; cilia ochreous. 

Queensland: Toowoomba in November; one specimen received from 
Mr. W. B. Barnard, who has the type. 

141. A.sura pohjspHa n.sp. 

TToXvamXos, many-spotted. 

$ 9 . 20-27 mm. Head orange. Palpi very short (|) ; ochreous. 
Antennae blackish; pectinations in male 4 Thorax orange; apices of 
tegulae and a posterior spot dark fuscous. Abdomen dark fuscous ; tuft 
in male pale ochreous. Legs fuscous; tarsi except apices pale ochreous; 
posterior tibiae with spurs short. Porewings elongate-oval, costa 
moderately arched, apex pointed, termen obliquely rounded; anasto- 
mosis of 11 and 12 long; dark fuscous with orange spots; a sub-basal 
fascia not reaching costa ; a transverse line from | costa to ^ dorsum ; 
an antermedian dorsal spot sometimes connected with a smaller spot on 
1 costa ; a transversely elongate median spot ; a line from | costa to 
before tornus; three subterminal spots, the apical one sometimes obso- 
lete ; cilia fuscous. Hindwings with termen gently rounded ; orange 
with a terminal fuscous band broader at apex; cilia fuscous. 

North Queensland : Cape York in April (Barnard) ; Kuranda in 
October, November, January, and April; six specimens received from 
Mr. P. P. Dodd. 

142. Asitra lydia. 

Bonihyx lydia Don. Ins. N. Holl, PI. 40, f. 3. 

Asiira lydia Meyr. l.c., p. 747. Hmps. ii., p. 426. 

Dysauxes mediastim Hb. Zutr. Ex. Schmet., iii., p. 37, f. 505, 506. 

Asitra gaudens Wlk., ii., p. 485. 

Setina pectinata Wlgrn., Wien. Ent. Mon., iv., p. 46. 

Posterior tibiae with spurs normal. Porewings with anastomosis 
of 11 and 12 long. 

Queensland: ‘Gympie; Nambour; Brisbane; Stradbroke Island; 
■Tweed Heads; Bunya Mountains; Milmerran. New South Wales: Lis- 
more; Tabulam; Grafton; Glen Innes; Armidale; Ebor; Scone; 
Newcastle; Sydney; Wollongong; Jervis Bay. Victoria: Melbourne; 
Pemshaw; Gisborne; Dunkeld. Tasmania: Launceston. 

143. Asura iipars. 

Stonia bipars Wik,, xxxi., p. 187. 

Asura- bipars Hmps. ii., p. 427, PI. x 30, f. 1. 

Posterior tibiae without middle spurs. Porewings with 11 and 12 
anastomosing at a point. 

Queensland; Cairns; TownsviUe; Rockhampton; Yeppoon; Eids- 
vold; Brisbane; Stradbroke Island; Tweed Heads. New South Wales: 
Sydney. 
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144, Asiira hahrotis, 

Amra halrotis Meyr. l.e., p. 748. Hmps., Suppl. i., p. 746, PL 39, f. 1. 

Posterior tibiae without middle spurs. Forewings with 11 anas- 
tomosmg with 12 at a point or for a short distance 

Queendand: Cairns; Townsville; Eoekhampton; Yeppoon; Eids- 
vold; Brisbane; Stradbroke Island; Tweed Heads: New South Wales: 
Sydney. Tasmania : Launceston., 


445, Asura compsodes ii.sp. 

/<oiMiffa)B7jSy elegant. 

$ 22-p mm. Head dark fuscous; face yellow. Palpi short- 
fuscous. Antennae dark fuscous; ciliations in male 6. Thorax 
dark fuscous; patagia orange-yellow. Abdomen dark fuscous with 

Legs fuscous; posterior 

tibiae without middle spurs, terminal spurs, very short. Porewings 
elongate-triangular, costa straight to |, thence arched, apex rounded 
termen obliquely rounded; 11 anastomosing with 12 at a point dark 
fuscous with orange-yellow dots; a median dot at a dot at end of 
cell at j and two small dots above tornus; cilia dark fuscous. Hind- 
ings with termen and apex rounded ; dark fuscous ; a large roundisli 
spot nearer dorsum than costa, reaching from near base 

almost to tornus; cilia dark fuscous. xicai oase 

Queensland: Toowoomba in November; Bunya Mountains in 
December and January; four specimens. xiuiuiTains in 


146. Asura. cervicalis. 

Wlk ii., p. 484. Meyr. l.c., p. 748. Hmps. ii., p. 427, PI. 30, f. 23. 


-1 1 tibiae with middle spurs short or minute. 

J 1 and 12 anastomosing or connected at a point. 


Porevvings with 


It is difficult to distinguish this species from A labrotis in some 
eas^. The following points are helpful :-(l) In ceruS JL Ldd e 
tffiiae are short or minute, in habrotis absent. There may be exertions 

uLiv’ (2) In cervicoM, the sexes LVof 

*Le females are considerably smaller than 
of oemcalis are usually larger than those of 
STs ’ ^ proportionally broader and wifh mSre ri;;?ded 

TweefeTifu Brisbane; Stradbroke Island- 

£d eSrd^ Sev ^«'\South Wales: Lismore; Tenter^ 

M-trtleSS Victoria: Melbourne; Gisborne; 

Myrtlefoid. Tasmania.- Launee,ston; Swansea; Boss; Geoi^getoim 

a^poxp<o,o., soft. -V. 

Antennafof^3e“^with^dlia''®Sd^^^^^^^^^^ smooth porrect. acute. 

stalked, 7 separating before 9, 10 from end of ceU, Tfrom tnmn^M 
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into or anastomosing with 12. Hindwings with 2 from I or near middle, 

3, 4, 5 separate, 6 and 7 stalked, 12 anastomosing to end of cell. 

'Differs from Asura in the absence of vein 3 in forewings of male and 
in the non-pectinate antennae. 

147, Habrochroma ectophaea. 

Asura ectophaea Hmps. ii., p. 451, Ph 1, 31, f. 9. 

Asum atrifusa Hmps. ii., p. 464, PI. 31, f. 26. 

2 23-28 mm. Head and thorax ochreous-yellow. Palpi |; 

ffypv Antennae pale grey; eiliations in male 1, bristles 3. Abdomen 
S'ochMons-yellow; tuft in male fuscous. Legs fuscous; posterior 
pair pale ochreous. Forewings suboval, costa gently pched, apex 
rounded termen rounded, oblique ; ochreous-yellow, som^imes 
S fuscous except on margins; often without markings, but the follow- 
ri iScSrlSrse linesW be partay or wholly developed , a e,^d 
from i costa to i dorsum a suffusedly den ate line from | c^ta 
to ^ doi-sum; an irregular suffused subterminal line; cilia ochreom 
yellow Hindwings with termen rounded; pale ochreous-yellow, often 
more or less suffused with fuscous especially towards termen ; ciha pale 
ochreous-yellow. _ 

North Australia : Darwin. Queensland : Mossman in J™® 5 
Kuranda in January, April, and May; Atherton 
and June- Brisbane in January and March; Tweed Heads in 
Macpherson Range in February. New South Wales: Lismore m April, 

50. Gen. PALLENE. 

Pallene Wlk., ii., p. 542. 

Tongue present. Palpi short or moderate, porrect. Antennae in 
male with cilia and bristles, rarely pectinate. Posterior tibiae wi^ 
spurs usually short; middle spurs rarely minute or absent. Forewm^ 
with 2 from middle, 3, 4, 5 separate, 6 from near M 

stalked 7 separating before 9, 10 from well before pd of ceR.ll from 
I anastomXg with 12 at a point or for some distance. wing! 

With 2 from i, 3 separate, 4 and 5 stalked, or rarely approxinmtej^^ and 
7 stalked 12 anastomosing to near end of cell. Type, P. sttucta. A 
larS genus well represented in the Indo-malayan region with several 

species in Africa. . 

Differs from Asura either in the stalking or at least approximation 
of 4 and 5 of hindwings, or in the non-pectmated antennae of the male. 

Key to Species. 

1. Forewings pale yellow or whitish-ochreous .. 2 

Forewings not pale yellow or whitisli-ochreons ^ 4 

2. Forewings with median transverse line . . • * ^ 

Forewings without median line . . 

3 Forewings whitish-ochreous, swbterminal line not 
connected by streaks with termen, male 
antennae not pectinate •• •• ** 

Forewings pale yellow, suhterminal 

two streaks with termen, male antennae 

pectinate 

4. Hindwings without markings ^ 

Hindwings not without markings 


prionostioha 

saginaea 

fiomaea 
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5. Porewings with circular discal spot 
Forewings without discal spot 

6. Porewings crimson-spotted . . 
Porewings with pale reddish spots only 

7. Hindwings with fuscous terminal band 
Hindwings with subterminal line, only 


pyrawla 

reticulata 

quadrilineaia 

stracta 

serratilinea 


148. PaUene saginma. 

CalUgenm saginaea Turn. Trans. Roy. Soc. S.A., 1899, p. 11. 
Gymnasura saginaea Hmps. ii., p. 425. 


Calligenia limonis Luc. Proe. Roy. Soc. Q., 1899, p. 139. 

Lyclene eldola Swin. Ann. Mag. Nat. Plist. (7), vii., p; 468. 

Asiira eldola Huips., Suppl. i., p. 768, PL 40, f. 12. 

Miltochrista fiavida Butl Ann. Mag. Nat. Hist. (5), xix., p. 219. 
Asara flavia Hmps. ii., p. 429, PI. 30, f. 7. 


Posterior tibiae with middle spurs minute or absent. Hindwings 
with 5 approximated at origin to 4. 

Cooktown; 0,irm; 

e . Pallene homoea n.sp. 

ofjLOLosi similar. 

yellow. Palpi fnscoiis. Antennae pale 
pllow; m male bipeetmate to apex, pectinations 4. Thorax pale vellow • 
bases of tegu^ae and a central dot fnscou.s. Abdomen wl ■tiltiehreons’ 
Legs pah ochreous.; anterior pair and apex of ndddle tibiarfuS^^^ 
posterior tibiae without middle spurs. Porewnn^’s subov'il 
with^ W ^ arched, ^ apex rounded, terinen obliquely rounded ; pale yellow 

so^'etimes eonnected with sub-basal 
hue by costal and median streaks ; sub-basal line incurred median fmn 
before nud-eosta to beyond mid-dorsum, wavy, connected with sub b-itsil 

feSriw.” US'* ^ f riphedpSlri ItaeS 

'’“•'"SnWie,] by the pectinatea 
teeei™ "from m"“ R Ba'rnlrf^ tS'typ™' ' 


160 . rallene prionosficlia n.sp. 
rrpLovooTLxos, with’ serrate lines. 

pale ydlow'^a S“eak^n pale yellow. Thorax 

spots fui Abdoi 

anterior pair and anices of whitish-oehreous ; 

middle spurs well^develonefl^nlf ; posterior tibiae with 

moderately arched apex rounded suboval costa 

•fbltow with fuseoTO ma?ti^^ rounded; pale 

markings; a basal dot sometimes connected with 

i' Me. '■ '-ir, " Yv.' . 



A REVISION OF THE AUSTRALIAN ARCTIIDAE (LEPIDOPTERA) . 103 

sub-basal line by a streak in disc; sub-basal acutely dentate, from i costa 
to i dorsum ; postmedian irregularly dentate from middle of costa, with 
a rounded posterior projection, thence inwardly oblique to mid-dorsum; 
subterminal acutely dentate, connected by two streaks with termen; 
cilia pale yellow. Hindwings with termen gently rounded; whitish- 
ochreous ; cilia whitish-ochreous. 

Differs from the two preceding species by the absence of a median 
transverse line on forewings. 

North Queensland: Cape York in October and May; two specimens 
received from Mr. W. B. Barnard, who has the type. 

151. Pallene pyrmda. 

Calligema pyrmda Meyr. l.c., p. 704. 

Mswra pyraula Hmps. ii., p. 443, PI. 30, f. 10. Suppl. i., p. 752. 

Porewings of male with a tuft of long hairs from near base of 
dorsum beneath ; hindwings with a subcostal btrip of androeonia above. 

North Queensland: Cairns; Lake Barrine. Also from New Guinea. 
153. Pallme reticulata. 

Cyme reticulata Feld. Sitz. Akad. "Wien., vii., p. 36. 

Barsine placens Wlk., xxxi., p. 251. 

Calligenia cyclota Meyr. l.c., p. 705. 

Barsine intrita Swin. Cat. Oxf. Mus. i., p. 108, PI. 3, f. 23. 

Amra reticulata Hmps. ii., p. 442. 

Posterior tibiae without middle spurs, 

North Queensland -. Cairns ; Mount Slulligan ; Innisfail. Also from 
New Guinea and the Moluccas. 

153. Pallene quadrilineata. 

Calligenia quadrilineata Pag. Jahr. Nass. Ver., xxxix., p. 126 (Aug., 
1886). 

Calligenia nielitaula Meyr. l.c., p. 705 (Nov., 1886). 

Miltochrista simulans Butl. Trans.. Ent. Soc., 1886, p. 382 (Dee.). 

Asura quadrilineata Hmps. ii., p. 444, PI. 30, f. 16. 

Posterior tibiae with two pairs of short spurs. Porewings with 11 
and 12 shortly anastomosing, connected, or sometimes only 
approximated. 

North Australia: Darwin; Stapleton; Brock’s Creek. Queensland: 
Cairns ; Innisfail ; Atherton Plateau; Ingham; Ayr; Bowen; Proserpine; 
Rockhampton. Also from Aru Island. 

154. Pallene structa. 

Pallene structa/Wik. ii., p. 543. 

Asura structa Hmps. i., p. 446, PI. 30, f. 20. 
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CdLligeniw structa Meyr. l.c., p. 706. 

Pritiasura pyrrhopswmma Hmps., Suppl. i., p. 743. 

Posterior tibiae with spurs noriDal. 

Queensland : Nambour ; Brisbane ; Stradbroke Island ; Tweed Heads 
New South Wales: Lismore; Ballina; Newcastle; Gosford- Sydney- 
Jeryis Bay. j j t 

155. Pcdlene serratilinea u.sp. 

.'serratilincus, with serrate lines. 

$ 9 . 24-28 mm. Head reddish-orange. Palpi 2; fuscous. Antennae 
fuscous; bipectinate in both sexes, pectinations in male ]-i; in female -if 
each with a long terminal bristle. Thorax reddish-ochreous with a 
posterior fuscous spot. Abdomen pale oehreous. Legs fuscous • posterior 
pair pale oehreous ; posterior tibiae with spurs normal. Forewin^s 
broadly triangular, costa strongly rounded, ternien rounded oldique- 
reddish-oehreous with fuscous lines and dots ; a basal fascia not reaeli- 
ing dorsum ; antemedian, median, and postmedian transyerse lines 
outw ai dly cui ved and strongly serrated; median area sometimes 
tuscous-suftused; a subterminal series of dots closely following- cilia 
reddish-oehreous barred with fuscous. Hindwings with termen strongly 
rounded j pale oehreous; a fine dentate fuscous subterniinal line* cilia 
pale oehreous with some fuscous bars. ’ 

North Queensland: Rayenshoe and Millaa Millaa in September 
JNoveraber, December, and Januaiy; six specimens. 


51. Gen. STENARCTIA. 

Hmps. ii. p. 264. 

Tongue present. Palpi moderate, ascending, smooth, slender, acute. 
Antennae in male ciliated. Posterior tibiae with middle spurs Fore- 
wings with 2 from near angle, 3 and 4 eoineident and, stalked' with 5 
6 from below upper angle, 7, 8, 10 stalked, 9 absent 11 from end of 
eeU, free Hindwings with 2 from near angle, 3 and 4 long-stalked or 
coincident 5 approximated to 4, 6 and 7 stalked, 12 anastomosing with 
cell to middle. Monotypical. 

The neuration differs from that given by Hampson in the absence 
of vein 4 m one or both wings. Further material may sliow that both 
variations occur in the forewings. 


156. Stenarclia stenopa. 
Ohiriphe stenopa Meyr. l.c., p. 732. 

Stenarcha- stenopa Hmps. ii., p. 265. 

West Australia: Albany; Mundaring, near Perth. 


52. 'Gen. PSEUDOPHANBS. 
Xev8o<f)avrjs, deceitful. 


Tongue well developed. Palpi very short norreet nr 
Antemae in male with cilia and bristles. Posterior tibiae with two paife 
of very short spurs. Forewings with 2 from 4, 3 from' before ano-le 4 ^ 
separate, 6, 7, 8 atafted, 9 ahent, 10 from e»d J 
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end, free. Hindwings with 2 from towards angle, 3 and 4 stalked 5 
remote from below middle, 6 and 7 long-stalked, 12 anastomosing to 
middle of cell. Monotypical. A development from Asura. The type 
species is an almost perfect mimic of a black Syntomis. 

157. Pseudophanes nielanoptera n.sp. 
fieXavoTTTepos, black-winged. 

$ $ . 34-40 mm. Head orange, blackish between antennae. Palpi 
1 j blackish. Antennae blackish,- ciliations in male J, bristles |. Thorax 
blackish; patagia, bases of tegulae, and a large posterior spot orange. 
Abdomen blackish with orange rings; tuft in male blackish. Legs 
blackish. Porewings elongate, posteriorly dilated, costa straight to §, 
thence arched, apex rounded, termen slightly rounded, extremely oblique ; 
blackish ; cilia blackish. Hindwings with termen sinuate ; blackish ; cilia 
blackish. 

North Queensland: Kuranda in September and October; seven 
specimens received from Mr. P. P. Dodd. 


53. Gen. PANACHBANTA. 

Turn. Proe. Roy. Soc. Vic., 1922, p. 20. 

Tongue weakly developed. Palpi short, porrect; second joint rough 
beneath ; terminal joint very short, acute. Antennae in male with short 
ciliations and longer bristles. Posterior tibiae with two pairs of short 
spurs. Porewings with 2 from middle, 3 from before angle, 4 and 5 
separate, 6, 7, 8 stalked, 9 absent, 10 from well before end of cell, 11 
approximated at origin to 10, free. Hindwings with 2 from f, 3 and 4 
stalked, 5 remote and from middle of cell in male, approximated to or 
connate with 4 in female, 6 and 7 stalked, 11 anastomosing to middle 
of cell. Monotypical.' 

158. Panachranta Hrioleuca. 

Panachranta Urioleucu Turn. Proc. Roy. Soc. Vie., 1922, p. 20. 

North Queensland: Kuranda. 


54. Gen. MELASTROTA. 

Hmps. Ann. Mag. Nat. Hist. (7), xv., p. 439. Suppl. i., p. 806. 

Tongue well developed. Palpi short, porrect, loose-chaired, acute. 
Antennae in male minutely ciliated towards apex. Posterior tibiae with 
middle spurs. Porewings with 2, 3, 4 approximated from angle, 5 
absent, 6 from below upper angle, 7 and 8 stalked from end of cell, 
9 and 10 stalked from well before end of ceU, 11 from middle anasto- 
mosing at a point with 12, two veinlets from 12 to costa.^ Hindwin^ 
with 2 from middle, 3 and 4 coincident, 5 absent, 6 and 7 stalked. 12 
anastomosing to middle of cell. Monotypical. 

159. Melastrota nigrisquamata. 

Pseudoilades nigrisqucmnata Swin. Ann. Mag. Nat. Hist. (7), vii., p. 
467. S . 

Melastrota nigrisquamata Hmps., Suppl. i., p, 80 1. 

PseudoUade.s dona Swin. l.e., 467. 9 . 
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Melastrota dona Hmps. Lc., p. 807, PI. 41, f. 34. 

18-20 mm. Head, palpi, antennae, and thorax pale yellow. 
Abdomen and legs pale oehreous. Forewings suboval, costa rather 
strongly arched, apex rounded, termen obliquely rounded; pale 
ochreous-browh ; a small pale yellow suffusion at apex; sometimes a 
brown dot on | dorsum; cilia yellow, on tornus pale oehreous-brown. 
Hindwings with a costal expansion; termen rounded; very pale 
oehreous, towards apex grey; cilia pale oehreous. Underside of fore- 
wings with a patch of blackish androeonia from near base to f on costal 
side of cell. ^ 

$. 20-22 mm. Porewings fuscous-brown with yellow markings; a 
narrow basal fascia; a triangular spot on midcosta; a marginal streak 
from I costa around apex, not reaching tornus ; cilia yellow, on tornus 
fuscous-brown. Hindwings grey, basal area pale oehreous. 

North Queensland: Mossman; Cairns; 11 males, 3 females . 


55. Gen. NESOTROPHA. 

Turn. Proc. Roy. Soc. Tas., 1 925, p. 110. 

Tongue absent. Palpi short, porrect; second joint rough-scaled 
beneath; terminal joint slender, acute. Antennae of male pectinated 
to apex. Posterior tibiae with t.wo pairs of long spurs. Porewings 
with 2 from near angle, 3, 4, 5 approximated, 6 from well below upper 
angle, 7 separate, 8, 9 10 stalked, 11 from |, free. Hindwings with 2 
from near angle, 3 and 4 approximated, 5 from middle, 6 separate, 
approximated to 5, widely separate from 7, 12 anastomosing with cell to 
Monotypical. An isolated genus perhaps allied to Polioduk. 

160, Nesotropha pymaeodes, 

Nesotropha pymaeodes Turn. Proc. Roy Soc. Tas., 1925, p. 110. 

Tasmania: Cradle Mountain (3,000 feet). 

56. Gon. PHILENORA. 

PJiiUnora Rosen. Ann. Mag. Nat. Hist. (5), xvi., p. 382. Hmps. ii., 
p. 506. 

Tongue present. Palpi short, ascending; second joint thickened 
with appressed scales; terminal joint acute. Antennae in male shortly 
ciliated. Posterior tibiae with middle spurs. Porewings with 2 from 
I, 3 from before angle, 4 and 5 widely separate, 6 from well below upper 
angle, 7 and 8 stalked, 9 and 10 stalked, 11 from towards end of cell, 
free. Hindwings with 2 from f, 3 from before angle, 4 and 5 widely 
separated, 6 and 7 stalked, 12 anastomosing to near end of cell. Type, 
P. nndniosa. Scasodora Meyr. is a synonym. So far as known the 
genus is confined to Australia and Madagascar, a curious distribution, 
which is not easy to explain. 

Ksy to Species. 

1. Hindwings yellow . . . . . . . . . . 2 

Hindwings not yellow . . . . . . . . 5 

2. Hindwings with a dark fuscous terminal band . . jflaoochrym 

Hindwings with fuscous apical blotch not reaching 

midtermen . , . . , . . . . . 3 
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3. Forewings with cliscal dot 

4 


Forewings without discal dot 


aspectatella 

4. Forewings with median fascia narrow and angled 



outwards in middle 


undnlosa 

Forewings with median fascia broad and not 



angled 


elegans 

5. Forewings white or whitish 

6 


Forewuiigs not so 

7 


6. Forewings with a basal fuscous patch 


tlielxinoa 

Forewings without basal patch 


midaridia 

7. Forewings brownish-fuscous 


omophanes 

Forewings not brownish-fuscous 

8 


S. Forewings with transverse lines 

9 


Forewings without transverse lines*.. 


cataplex 

9. Forewings with oblique white terminal line 


oliionastis 

Forewings without white terminal line 


pteridopola 

161. Philenora placochrysa. 




Scaeodora placocJirysa Turn. Trans. Eoy. Soe. S.A., 1899, p. 18. Hmps. 
ii., p. 511, PL 33, f. 27. 

North Queensland: Cairns. 

162- PMlenora aspectatella. 

Oecophora aspectatella Wlk,,"xxix., p. 679. 

Comarcliis aspectatella Meyr. l.e., p. 745. 

Philenora aspectatella Hmps. ii., p. 509. 

Knea oecoplwrella Wlk., xxxv., p. 1813. 

ComarcMs irregidaris Luc. Proc, Lin. Soc. N.S.W., 1889, p. 1082. 

Queensland : Mackay ; Gayndali ; Caloundra ; Brisbane ; Esk ; 
Maepherson Eange (3,500 feet); Toowoomba; Warwick; Stanthorpe. 
New South Wales: Bbor; Sydney; Jervis Bay; Mount Kosciusko (4,000 
feet), Victoria: Melbourne; Moe. 

163. PMlenom elegans. 

Pallcne elegans Butl. Trans. Ent. Soe., 1877, p. 334. 

PMlenora elegans Hmps. ii., p. 510, PI. 33, f. 19. 

Comarcliis lunata Luc. Proc. Lin. Soc. N.S.W., 1889, p. 1083. 

Queensland: Brisbane; Stradbroke Island; Maepherson Eange 
(3,500 feet); Toowoomba. New South Wales: Murrurundi; Sydney. 
West Australia: Yanchep; Busselton. 

164. Philenora tindulosa. 

Acontia undnlosa Wlk., xii., p. 797. 

Philenora undnlosa Hmps. ii., p. 510, PI. 33, f. 25. 

Termessa lyelliana Low. Trans. Eoy. Soc. S.A., 1893, p. 148. 

New South Wales: Guyra; Ebor. Victoria: Melbourne; Gisborne. 
Tasmania : 
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165, Philenot'a midaridia. 

Philenora nudandia Hmps. ii., p. 511, PI. 33, f. 4. 

Unknown to me. 

North Queensland: Cairns. 

166, Philenora thelxinoa n.sp. 

d^X^Lvoos, charming. 

^ . 18 mm. Head pale grey. Palpi grey. Antennae whitish- 

grey; ciliations in male i, bristles 1. Thorax grey- whitish ; bases of 
tegulae and a subanterior transverse line fuscous. Abdomen whitish- 
grey. iLegs whitish. Forewings suboval, costa gently arched, apex 
rounded, termen obliquely rounded; oehreous-whitish ; markings and 
some irroration fuscous; a triangular patch on base of costa, a basal 
dot, and three posterior marginal dots dark fuscous; a spot on mid- 
dorsmn connected with basal patch; a dot on midcosta and a spot on 
I, both suffusedly connected with dorsal spot; a dark fuscous discal 
dot at I ; an irregular subapical costal spot connected by a line of dots, 
angled inwards above middle, with § dorsum; dark fuscous streaks on 
veins in terminal area; cilia grey, apices grey-whitish. Hindwings 
with termen gently rounded ; whitish ; cilia whitish. 

Queensland: Herberton in April; one specimen received from 
Mr. W. B. Barnard, who has the type. 

167. Philenora chionastis. 

Scaeadora chionasHs Meyr. l.e., p. 801. 

Philenora cMomstis Hmps. ii., p. 510, PI. 33, f. 12. 

Coniarclm ohliqiiata Luc. Proe. Lin. Soc. N.S.W., 1889, p. 1082. 

Queensland: Yeppoon; Bundaberg; Gympie; Nambour; Brisbane; 
Stradbroke Island; Tweed Heads; Rosewood; Toowoomba; Killarney. 
New South Wales : Lismore ; Sydney. Victoria : Melbourne. 

168. Phileiiora pteridopola. 

, Philenora pteridiopola Turn. Proe. Roy Soc. Vie., 1922, p. 31. 

Queensland; Atherton Plateau; Mount Tamborine; Maepherson 
Range (2,500-4,000 feet). New South Wales: Allyn River; Robertson; 
Mount Wilson. 

169. Philenora oataplex n.sp. 

KaTawXq^, timid. 

$ . 16 mm. Head whitish-oehreous. Palpi 1 ; fuscous. Antennae 
fuscous ; ciliations in male J. Thorax grey with a whitish posterior spot. 
Abdomen oehreous-whitish. Legs grey; posterior pair oehreous-whitish. 
Porewing^ narrow, scarcely dilated, costa slightly arched, apex rounded, 
termen nearly straight, slightly oblique; whitish-oehreous ; a narrow 
fuscous basal fascia produced on costa to J ; dark fuscous discal dots at 
f and I ; a terming fascia, not touching margin beneath apex and above 
^rsum; cilia whitish-oehreous 'with fuscous bars, on dorsum fuscous. 
Hindwi^s with termen slightly rounded; oehreous-whitish with slight 
grey sulfusion towards apex; cilia oehreous-whitish. 

Ravenshoe in January and February: two 
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170. PhUenora omopMnes. • 

Scaeodom omophanes Meyr. l.e., p. 731. 

PhUenara omophanes Hmps. ii., p. 512. 

S . 16 mm. Head whitish ; face and palpi brownish-fuscous. 

Antennae fuscous; ciliations in male 4 . Thorax whitish; tegulae 
brownish fuscous. Abdomen grey; tuft grey- whitish. Legs fuscous. 
Forewings elongate-triangular, costa slightly arched, apex round- 
pointed, termen straight, not oblique; brownish-f useous ; an outwardly 
slightly darker line edged anteriorly with whitish, from | costa to 
midterinen ; a transverse discal mark at | connected with costa ; a wavy 
line from | costa to | dorsum, obtusely angled in middle, followed on 
dorsum by a whitish dot; cilia fuscous with some narrow pale bars 
opposite veins. Hindwings with termen rounded; reddish-fuscous, 
thinly scaled; cilia concolorous. 

This is probably the same as Meyriek’s species. He recorded that 
the type, which I have not seen, was in poor condition. 

Victoria; Melbourne; Beaconsfield in November and December; two 
specimens received from Mr. Geo. Lyell, who has the type. 

57. Gen. NOTATA. 

Hmps. 111. Lep. Het., viii., p. 47 (1891), and ii., p. 506. 

Tongue well developed. Palpi short, porrect, smooth, slender, acute. 
Antennae in male simple. Posterior tibiae with middle spurs. Pore- 
wings with 2 from middle, 3 from before angle, 4 and 5 well separate. 

6 from below upper angle, 7 and 8 stalked, 9 and 10 stalked, 11 from 
free. Hindwings with 2 from middle, 3' from before angle, 4 and 5 well 
separate, 6 and 7 stalked, 12 anastomosing to end of cell in male, to 
near end in female. Type, N. parva Hmps., from India. There are 
only two species. Though approaching PhUenora in structure, it may 
not be closely allied. The simple male antennae are an unusual 
character. 

171. Notata modica. 

Diphtlieraspis modicus Luc. Proc. Eoy. Soc. Q., 1892, p. 74. 

Notata modica Hmps. ii., p. 506, PI. 33, f. 23. 

Queensland: Cooktown; Cairns; Atherton Plateau; Eungella; 
Nambour ; Brisbane. 

58. Gen. PAEELICTIS. 

Meyr. l.c., p. 709. Hmps. ii., p. 521. 

Tongue well developed. Palpi moderate, ascending; second joint 
thickened with appressed scales; terminal joint short, obtuse. _ Antennae 
in male with cilia and bristles. Posterior tibiae with two pairs of long 
spurs. Forewings with 2 from near angle, 3, 4, 5 separate, 6 from 
below upper angle, 7 and 8 stalked, 9 and 10 stalked, 11 from free. 
Hindwings with 2 from towards angle, 3 and 4 separate, 5 absent, 6 and 

7 stalked, 12 anastomosing to middle of cell. Monotypical. 

172. Parelictis saLeuta. 

Parelictis scdeuta Meyr. l.e., p. 709. Hmps. ii., p. 521. 

New South Wales: Ebor; Sydney. Victoria: Melbourne. 
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59. Gen. CASTULO. 

Wlk. ii., p, 561. Hmps. ii., p. 522. 

Tongue well developed. Palpi moderate, porreetj second joint 
thickened with appressed scales ; terminal joint short, obtuse. Antennae 
of male bipectinate to apex, pectinations long. Posterior tibiae with 
two pairs of long spurs. Forewings with 2 from 3, 4, 5 separate, 6 
from below upper angle, 7 and 8 stalked, 9 and 10' stalked, 11 from |, 
free. Hindwings with 2 from f, 3 and 4 approximated or connate at 
origin, 5 remote, 6 and 7 connate, 12 anastomosing with cell to ^ or less. 
Female miknown, probably apterous. Type, 0. plagiata, Australian. 

17S, Castxdo plagiata. 

Gastukc plagiata Wlk., ii., p. 562. Hmps. ii., p. 522. 

New South Wales: . Victoria: Sale. Tasmania: Dunalley. 

174, Castillo douUcdayi. 

Castxdo douhledayi Newm. Trans. Ent. Soc., 1956, p. 55. Hmps. ii.y 
p. 522, PL 34, f. 1. 

Cluaca rulrkosta Wlk., xxxi., p. 268. Meyr. l.e., p. 716. 

CastuJo hinotata Wlk. Undesc. Lep Het., p. 65. 

New South Wales: Bbor. Victoria: Melbourne; Beaconsfielcl ; Forn- 
shaw; Gisborne; Gunbower. Tasmania: Launceston; Wilmot; Derby; 
Coles Bay ; Bussell Palls ; Hobart. 

60. Gen. TERMESSA. 

Newm. Trans. Ent. Soc., 1856, p. 285. Meyr. Lc., p. 709. 

Tongue well developed. Palpi moderate, porrect; second joint 
thickened with appressed scales ; terminal joint short, obtuse. Antennae 
of male with cilia and bristles (in T, ferpnodes with tufts of cilia arising 
from extremely short pectinations). Tibial spurs of moderate length; 
posterior tibiae with middle spurs. Porewings with 2 from f, 3, 4, 5 
separate, 6 from below upper angle, 7 and 8 stalked, 9 and 10 stalked, 
11 from I, free. Hindwings with 2 from 3, 4, 5 somewhat approxi- 
mated, often equidistant, 6 and 7 approximated or connate, 12 anas- 
tomosing to Type, T. shepherdi. Like the two preceding genera this 
is purely Australian. It is best distinguished by the smaller approxi- 
mation of 3 and 4 of the hindwdngs and the structure of the mahi 
antennae. 

Key to Species. 

1. Porewings with apex more or less falcate . . 2 

Porewings with apex not falcate 3 

2. Porewings with fasciae not reaching costa 
Porewings with fasciae reaching costa . . 

3. Porewings fuscous . . . . . . . . . , 4 

Porewings not fuscous . . . , • . . . . 5 

4. Porewings with yellow spots 

Porewings without yellow spots 

5. Porewings with hlaekish fasciae . . . . . . 6 

Porewings without fasciae 10 

6. Porewings with postmedian fascia much broader 

on eosta . . ... . . 


conograpk<t 

disorepans 


terpnodes 

catocalina 


shepherdi 
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Forewings with postmedian fascia not broader on 
costa . . . . . . 

7. Forewings with costal edge blackish 
Forewings with costal edge not blackish , . 

8. Thorax with anterior edge yellow . . 

Thorax with anterior edge blackish 

9. Forewings with anteinedian fascia with pale or 

yellow centre 

Forewings with anteinedian fascia not pale-eentred 

1 0. Forewings with blackish dots on termen . . 

Forewings without terminal dots . . 

11. Fore and hindwings white .. 

Fore and hindwings pale ochreous-brown 

175. Termessa conogrwpha. 

I'ermessa conograpJia Meyr. l.c., p. 714. 

Castillo conograplia Hmps. ii., p. 523, PI. 34, f. 27. 

Queensland: Atherton Plateau; Maryborough; Brisbane; Bunya 
Mountains; Mount Tambourine; Macpherson Range (2,000 feet) ; Tweed 
Heads. New South Wales: Lismore. 

176. Termessa discrepans. 

Termessa discrepa^is Wlk., xxxi., p. 265. Meyr. l.c., p. 714. 

Castillo discrepans Hmps. ii., p. 523. 

Termessa hamula Feld. Reis. Nov., PI. 160, f. 5. 

Queensland: Stanthorpe. New South Wales: . Victoria: 

Fenishaw. 

177. Termessa terpnodes n.sp. 

T€pTrucx)8r}s, pleasant. 

$ . 26-34 mm. Head orange-yellow. Palpi 1 ; orange-yellow, apices 
fuscous. Antennae fuscous; in male with very short pectinations (4), 
ending in tufts of cilia. Thorax ochreous-yellow; patagia and tegulae 
dark fuscous. Abdomen ochreous-yellow. Legs fuscous. Forewings 
triangular, costa gently arched, apex pointed, termen straight, slightly 
oblique; dark fuscous with ochreous-yellow spots; an elongate fascia- 
like spot from base of dorsum to i costa ; a median series of three spots, 
costal, subcostal, and dorsal of variable size, often confluent; a narrovr 
dentate submarginal fascia not reaching tornus; cilia dark fuscous. 
Hindwings with termen rounded; ochreous-yellow; large dark fuscous 
apical and tornal spots, sometimes confluent; cilia dark fuscous on 
dorsum yellow. 

Queensland: Milinerran in September and October; Injune in 
September; four specimens. 

178. Termessa sliepherdi. 

Termessa sliepherdi Newun. Trans. Ent. Soc., 1856, p. 285. Meyr. l.c., 
p. 711. 

Castillo sliepherdi Hmps. ii,, p. 525. 

Victoria: Beech worth; Melbourne; Gishourne; Healesville. 


7 

8 
9 

11 


scnophams 

congrua 


gratiosa 

laeta 

amorpJia 

nivosa 

artlioerossa 
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179. Termessa zonophanes. 

Termessa zonophmies Meyr. Proc. Lin. Soe. N.S.W., 1888, p. 921. 
Castillo zonopJianes Hmps. ii., p. 526, PI. 34, f, 30. 

Queensland : Warwick. Victoria : Wimmera. 

180. Termessa co%grua. 

Termessa congnia Wlk., xxxi., p. 265. Meyr. l.c., p. 713. 

Castillo congrua Hmps. ii., p. 524, PI. 34, f. 8. 

Queensland: Bidsvold; Gayndahj Brisbane; Tweed Heads. New 
South Wales: Sydney. 

181. Termessa gratiosa. 

Butane gratiosa Wlk., xxxi., p. 239. 

Termessa gratiosa Meyr. l.c., p. 712. 

Castillo gratiosa Pimps, ii., p. 526, PI. 34, f. 4. 

Termessa diplograpJia Turn. Trans. Roy. Soc. S.A., 1899, p. 11. 

Queensland: Eidsvold; Brisbane; Mount Taniborine; Toowoomba;, 
Dalby ; Bunya Mountains. New South Wales : Glen Innes ; Murnirundi ; 
Sydney. Victoria: Melbourne; Gisborne. 

18^. Termessa laeta. 

Termessa laeta Wlk., vii., p. 1689. Meyr. l.c., p. 712. 

Castillo laeta Hmps. ii., p. 535, PI. 34, f. 34. 

Termessa xanthomelas Low. Trans. Roy. Soc. S.A., 1892, p. 6. 

Queensland: Atherton Plateau; Eungella; Yeppoon; Eidsvold; 
Gayndah; Brisbane; Mount Tamborine; Macpherson Range (2,500 
feet); Toowoomba; Dalby; Bunya Mountains; Killarney; Stanthorpe. 
New South Wales: Lismore; Ebor; Murrurundi; Sydney; Mount 
Kosciusko (4,000 feet). Victoria: Melbourne; Gisborne. South 
Australia: Mount Lofty. West Australia: xilbany. 

183. Termessa catocalma. 

Clisohara catocalina Wlk., xxxi., p. 269. 

Termessa catocalma Meyr. l.c., p. 711. 

Castillo catocalina Hmps. ii., p. 526. 

New South Wales: Sydney; Katoomba. 

18d. Termessa nivosa. 

Lerna nivosa Wlk., xxxiii., p. 805. Meyr. l.c., p. 710. 

Castillo nivosa Hmps. ii., p. 523. 

Queeimland: Stanthorpe. New South Wales: Ebor; Murrurundi; 
Gosford; Sydney; Jervis Bay. Victoria: Melbourne; Gisborne. 

. 185. Termessa orthocrossa. 

■••T^essa orthocrossa Turn. Proe. Roy. Soe. Vie,, 1922, p. 32. 
Toowoomba. 
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186, Termessa amorpha n.sp. 

dpopcfio^, unpleasing. 

$ . 34 mm. Head pale brownish ; face fuscous. Palpi ; fuscous- 
brown. Antennae grey ; in male cilia bristles 1. Thorax whitish-grey 
with a posterior fuscous dot. Abdomen whitish-grey. Legs fuscous 
with whitish-grey rings ; posterior pair whitish-grey. Porewings broadly 
triangular, costa slightly arched, apex rounded, termen rounded, scarcely 
oblique; whitish-grey; markings and some scattered scales fuscous; a 
fuscous mark on -J costa and another on ^ dorsum ; a transversely elon- 
gate dot in disc at §; cilia whitish-grey. Hindwings with termen 
rounded; grey-whitish; a pale fuscous median discal dot; cilia 
grey-whitish. - ^ 

West Australia: Mundaring, near Perth; one specimen received 
from Mr. K.. Illidge. 

61. Gen. CHAMAITA. 

Wlk. J. Lin. Soe. ZooL, 1862, p. 121. Hmps. ii., p. 530. 

Tongue well developed. Palpi very short, loose-haired, acute. 
Antennae with basal joint extremely long and covered with dense hairs; 
in male simple with very short bristles. Posterior tibiae with middle 
spurs; in male dorsum thickly covered with large scales. Porewings 
with 2 from near middle, 3 from before angle, 4 and 5 widely separate, 
6 from upper angle, 7 and 8 stalked, 9 absent, 10 from near end of cell, 
11 from towards end, free; 10 absent in male; costa with a fringe of 
long hairs. Hindwings with cell long (|) ; 2 from middle, 3, 4, 5 widely 
separate, 6 and 7 coincident, 12 anastomosing to J. Type, C. 
trichopteroides Wlk. from India. Small Papuan genus with one species 
from India and one from Formosa. 

187. Chamaita harnardi. 

Nudaria harnardi Luc. Proc. Lin. Soe. N.S.W., 1893, p. 135. Hmps, 
Suppl. i., p. 804, PI. 41, f. 30. 

North Queensland: Cairns; Innisfail. 


62. Gen. NUDARIA. 

Haw. Lep. Brit. 156. Hmps. ii., p. 533. 

Tongue present. Palpi very short, hairy. Antennae with basal 
joint large and covered with dense hairs; in male ciliated. Posterior 
tibiae with middle spurs. Forevings with 2 from 3 from before angle, 
4 and 5 widely separate, 6, 7, 8 stalked, 9 absent, 10 from near end of 
cell, 11 from towards end, free. Hindwings with 2 from middle, 3 from 
before angle, 4 and 5 widely separate, 6 and 7 stalked^ or coincident, 12 
anastomosing to middle of cell. Type, N. mundana Lin., from Europe. 
A small Indo-malayan genus with single species in Europe and 
Australia. 

188. Nudaria mollis, 

Nudaria mollis Luc. Proc. Lin. Soc. N.S.W., 1893, p. 136. Hmps. ii-, 
p. 536, PI. 34, f. 24. 

Psilopepla mollis Turn. Trans, Roy. Soc. S.A., 1899, p. 13. 

Hindwings with 6 and 7 coincident. 
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Queensland: Cairns; Atherton Plateau; Eungella; Nambour; 
Brisbane; Mount Tamborine. New South Wales: Obismore. 

63. Gen. SOHISTOPHLEPS. 

Hmps. 111. Het, viii., p. 53, and Lc. ii., p. 527. 

Tongue present. Palpi short, porrect, smooth, slender, acute. 
Antennae in male ciliated. Posterior tibiae with middle spurs. Pore- 
wings with 2 from f, 3 from before angle, 4 and 5 widely separate, 6 
from below upper angle, 7 and 8 stalked, 9 and 10 stalked, 11 troin 
towards end of cell, approximated, connected, or astomosing with 12, 
12 connected by three or four veinlets with costa. Hindwings with 2 
from f, 3 from before angle, 4 and 5 widely separate, 6 and 7 stalked, 
12 anastomosing almost to end of cell. Type, S. hipimcta Hmps., from 
India. A small Papuan genus with- one species from India. 

189. Schistophleps allida, 

JJxbdaria alhida Wlk., xxxi., p. 273. 

Tiumeropsemtis adiida Turn. Trans. Eoy. Soc. S.A., 1899, p. 12. 

SchisfopMeps alhida Hmps. ii., p. 528, PI. 34, f. 9. 

Queensland : Cairns ; Innisfail ; Atherton Tableland ; Cardwell ; 
Ingham; Rockhampton; Yeppoon; Bundaberg; Marborough; Noosa; 
Nambour; Brisbane; Stradbroke Island. New South Wales: Lismore. 

190. Schistophleps obducta. 

Nudaria obducta Luc. Proc. Lin. Soc. N.S.W,. 1893, p. 135. 
Phaneropseiistis obducta Tuim. Trans. Roy Soc. S.A., 1899, p. 13. 
fSchistopUeps obdxicta Hmps. ii., p. 528, PI. 34, f. 10. 

Queensland: Atherton Plateau; Townsville; Brisbane. 

64. Gen. PORPHYROCHRYSA nov. 

7rop<f>vpoxpvaos, purple and gold. 

Tongue well developed. Palpi very short, slender, acute, ascending. 
Antennae in miale ciliate. Posterior tibiae with middle spurs. Fore- 
wings with cell very narrow tow’ards base, 2 from |, 3 from angle 
connate with 4 and 5, which are stalked, 6 from well below upper angle, 
7, 8, 9 stalked, 9 separating before 7, 10 from f, 11 from middle, free. 
Hindwings with 2 from near angle, 3 and 4 stalked, 5 from middle of 
cell, 6 and 7 stalked, 12 anastomosing with cell to middle. 

191. Porphyrochrysa dochmoscJiema n.sp. 

SoxpoaxrjiJios , with oblique pattern. 

6 $ . Head yellow. Palpi yellowish. Antennae pale 

grey ; ciliations in male 2. Thorax anteriorly yellow, posteriorly lustrous 
purple. Abdomen whitish-oclireous. Legs whitish-ochreous ; anterior 
^^pair ochreous. Porewings suboblong, costa moderately arched, apex 
i;]^lpided, termen rounded, not oblique; yellow with purple markings; 

dorsum; a narrow oblique fascia from costa 
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to mid-dorsum, a submarginal fascia from shortly before apex to tornus, 
both margins convex; cilia yello-w. Hindwings with termen gently 
rounded; whitish-oehreous ; cilia wliitish-ochreous. In one female 
example the dorsal line and antemedian fascia are confluent. 

North Queensland: Cape York in October, November, and May; four 
specimens received from Mr. W. B. Barnard, who has the type. 


65. Gen. HETEROTROPA nov. 

€T€poTpo 7 ro 9 j of a different sort. 

Tongue well developed. Palpi short, slender, smooth, acute, 
porrect or somewhat ascending. Antennae in male ciliated. Posterior 
tibiae with middle spurs. Porewings with 2 from 3 and 4 stalked 
from angle, 5 absent, 6 from upper angle, 7 and 8 stalked, 9 absent, IQ 
from well end of cell, 11 from f, free. Hindwings with 2 from near, 
end of cell, 3 and 4 approximated or stalked, 5 absent, 6 and 7 stalked, 
12 anastomosing with cell to beyond middle. 

192. Heterotropa fasfam n.sp. 

fastosus, proud. 

$ 9 . 15-20 mm. Head snow-white. Palpi brownish. Antennae 
grey; ciliations in male 1. Thorax with anterior half white, posterior, 
grey-brown. Abdomen pale ochreous, towards base grey. Legs pale 
oehreous. Porewings suboblong, costa strongly arched, apex rounded- 
rectangular, termen straight, not oblique; grey-brown; a white longi- 
tudinally oval spot on base of costa ; a triangular spot on costa before 
middle, ochreous in costal portion, white at apex, which does not reach 
middle of disc ; an erect white bar from mid-dorsum, not reaching apex 
of coastal triangle ; costal edge beyond triangle ochreous ; terminal edge 
white ; cilia oehreous. Hindwings gently rounded ; grey, towards base 
pale oehreous ; cilia pale ochreous. 

North Australia: Darwin in December. North Queensland: Cape 
York in October, November, and March; Kuranda in September; eight 
specimens. 


66. Gen. BAEOMORPHA nov. 

PaLopopcj)og, small. 

Tongue well developed. Palpi short, smooth, slender, acute, poi- 
reet. Antennae in male ciliated. Posterior tibiae with middle spui^. 
Porewings with 2 from 3 from angle connate with 4 and 5, which 
are stalked, 6 from below upper angle, 7 and 8 stalked, 9 absent, lO. 
from well before angle, 11 from f , free, Hindwings with 2 from near' 
angle, 3 and 4 coincident, 5 somewhat approximated, 6 and 7 stalked, 
12 anastomosing to middle of cell. . 

'193. Bmomorpha cleta n.sp. 

KXrjra^j welcome. 

$ . 12-13 mm. Head white. Palpi grey. . Antennae grey ; cilia- 
tions in male 1^. Thorax fuscous ; patagia and tegulae white. Abdomen 
whitish-grey. Legs whitish; anterior pair grey. Porewings suboval, 
costa strongly arched, apex rounded, termen obliquely rounded; white 
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with two narrow oblique purple-fuseous fasciae; first from costa to 
middorsum ; second from | costa to tornus ; cilia pale grey, on tornus 
fuscous. Hindwings with termen ^rounded ; grey- whitish ; cilia grey- 
whitish. 

North Queensland: Cape York in October and November; two 
specimens received from Mr. W. B. Barnard, who has the type. 

67. Gen. DIDUGA. 

Moore Lep. CeyL, ii., p. 535. Hmps ii., p. 539. 

Tongue present. Palpi short, porrect, smooth, slender, acute. 
Antennae in male ciliated. Posterior tibiae with middle spurs. Pore- 
wings with 2 from middle, 3 and 4 approximated from angle, 5 separate. 
6 from below upper angle, 7, 8, 9 staked, 9 separating before 7, 10 from 
end of cell, 11 from f, free. Hindwings with 2 from near angle, 3 and 
4 coincident, 5 separate, 6 and 7 stalked, 12 anastomosing to middle of 
cell. Type, D. flavioostaia. A small Indo-malayan genus. 

194, Didiiga flavicostata. 

IPitmie flavieostata Snel. Tijd. v. Ent., xxiii., p. 92. 

Diduga castata Moore Lep. CeyL, iii., p. 535, PI. 211, f. 8, 9. 

Diduga ftiMcosta Hmps. 111. Het viii. ; p. 52, PL 140, f . 16. 

Diduga flavicastata Hmps. ii., p. 541. 

^ . 10-11 mm. Plead pale yellow. Thorax anteriorly pale yellow, 
posteriorly fuscous. Forewings suboblong, costa slightly arched, apex 
rounded-rectangular, termen straight scarcely oblique ; fuscous ; a broad 
pale yellow costal streak, indented at ^ and continued along termen 
to tornus, indented beneath apex and below middle ; cilia pale yellow, 
on tornus fuscous. Hindwings with termen rounded; grey; cilia grey. 
North Australia: Darwin. Also from the Archipelago and India. 

68. Gen. HETERALLACTIS. 

Meyr l.c., p. 703. Hmps. ii., p. 538. 

Tongue well developed. Palpi short, ascending, smooth, slender, 
acute. Antennae in male ciliated. Porewings with 2 from towards angle, 
3 and 4 stalked from angle, 5 absent, 6 connate with 7 and 8, which arc 
stalked, 9, 10, 11 separate and free, 11 from f . Hindwings with 2 from 
near angle, 3 and 4 coincident, 5 somewhat approximated, 6 and 7 
stalked, 12 anastomosing to middle of cell. Type, H. eiich?'ysa, A small 
genus peculiar to Queensland and New Guinea. 

Key to Species. 

1. Eorewings with antemedian yellcw fascia .. ,. 2 

Porewings with yellow costal triangle only . . . trigonocJirysa 

2. Porewings with terminal yellow fascia . . . . 3 

Porewings without terminal fascia . . . . . . 7 

3. Porewings with basal dark fascia reaching J dorsum 4 

Porewings with basal fascia not reaching ^ dorsum 5 

4. Porewings with yellow fascia much narrowed on 

dorsum . . . . . • nipJiocephala 

^^Igings with yellow fascia of even width . . ohrysaufies 
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5. Forewings with yellow fascia narrow on dorsum . . 

Forewings with yellow fascia broad throughout . . 6 

6. Forewings with basal fascia of even width 
Forewings with basal fascia broader on dorsum . . 

7. Forewings with basal fascia very narrow . . 

Forewings with basal fascia reaching i dorsum’ . . 

195. Beterallactis chrysopera. 

Heterallactis cJirysopera Hmps., Suppl, i., p. 809. 

$ . 16-17 mm. Head yellow. Thorax purple-fuscous; patagia and 
an anterior spot yellow. Abdomen grey. Legs grey-whitish. Fore- 
wings suboval, costa strongly arched, apex rounded, termen obliquely 
rounded; bright yellow; markings oehreou>s-grey with purple reflec- 
tions ; a basal fascia, its posterior edge slightly curved from J costa to 
1 dorsum; a broad terminal fascia, its anterior edge from midcosta 
strongly sinuate to dorsum near tornus; a slight yellow sulfusion at 
extreme apex; cilia grey. Hindwings with a strong costal expansion 
partly covered with androconia beneath and with distorted neuration; 
termen rounded ; grey ; cilia grey. 

$ . 14-17 mm. Differs from male in posterior dark fascia being 

restricted on costa, its anterior edge strongly curved from f costa., and 
in a defined yellow apical spot. 

North Queensland: Cape York; Cairns. Also from New Guinea. 

196. Heterallactis lopJioptera n.sp. 

Xo(f>o7rr€pog y with crested wings. 

S $ . 18-20 mm. Head yellow. Palpi very small, brownish. 

Antennae fuscous; ciliations in male 1. Thorax purple-fuscous with 
an anterior yellow spot. Abdomen grey; tuft whitish-ochreous. Legs 
whitish-ochreous ; anterior pair fuscous. Porewings suboblong, costa 
strongly arched, apex rounded, termen slightly rounded, oblique; in 
male with a strong ridge or flap of scales on costal edge to |, strongly 
angled and projecting near base, usually folded over on underside of 
wing, when expanded revealing a large area of androconia; bright 
yellow; a very small basal fuscous fascia; costal edge fuscous towards 
base; a broad terminal fascia edged by a blackish slightly waved and 
convex line from | costa to f dorsum, lustrous violet anteriorly, pos- 
teriorly mostly brownish, posterior margin pale ochreous; cilia whitish, 
bases and apices fuscous. Hindwings with termen rounded ; grey ; in 
male a pale costal area containing a tuft of long hairs ; cilia pale grey. 

North Queensland: Kuranda in September and October; four 
specimens received from Mr. P. P. Dodd. 

197, HeterallaMis nipliocepliala n.sp. 
vL<}>oK€(f>aXos., with snow-white head. 

$ . 15 mm. Head white. Palpi very small ; brownish. Antennae 
fuscous-brown. Thorax fuscous-brown with an anterior white spot. 
Abdomen grey-whitish. Legs oehreous-whitish ; anterior tibiae white. 
Porewings suboblong, costa strongly arched, apex round-pointed, termen 
straight, slightly oblique; yellow; a broad basal purple-fuscous fascia, 
posterior edge convex from J costa to f dorsum; post-median fascia 
somewhat circular, narrow on costa at f, broad on dorsum from f to 


stenoclirysa 

microchrysa 

eudhrysa 

lophoptera 

chrysopera 
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tornus, anterior and posterior margins convex ; cilia yellow. Hindwings 
with termen rounded; whitish-grey; cilia whitish-grey. 

North Queensland: Cape York in November and April; two 
specimens received from Mr. W. B. Barnard, who has the type. 

198. Heterallactis stenochrysa n.sp. 

<TT€poxpvcFog , narrowly golden. 

S . 15 mm. Head yellow. Palpi very small ; brownish. Antennae 
fuscous; ciliations in male IJ. Thorax fuscous with an anterior yellow 
spot. Abdomen fuscous. Legs oehreous-whitish ; anterior pair brownish. 
Porewings suboblong, costa moderately arched, apex rectangular, termen 
straight, slightly oblique ; yellow with two purple-fuscous fasciae ; basal 
fascia moderate, straight-edged from costa to ^ dorsum ; postmedian 
very broad on dorsum from % to tornus, narrowing near costa, which it 
touches at f , anterior margin strongly convex, posterior straight with a 
small median tooth; cilia yellow, on tornus fuscous. Hindwings with 
termen rounded ; grey ; cilia grey. Hindwings of male with costa strongly 
expanded and with a median tuft of hairs covering a patch of andro- 
conial scales on underside of forewings below cell. 

North Queensland : Kuranda in November ; one specimen received 
from Mr. F. P. Dodd. 

199. Heterallacth mkrochrysa n.sp. 
fjLLKpoxpvcrog , small golden. 

$ $. 13-14 mm. Head bright yellow. Palpi very small; pale 

yellow. Antennae fuscous; ciliations in male Thorax fuscous with a 
large yellow^ anterior spot. Abdomen grey. Legs brownish ; anterior 
pair fuscous. Forewings suboval, costa strongly arched, apex rounded, 
termen rounded, not oblique; bright yellow with two lustrous purple- 
fuscous fasciae edged darker ; first basal, narrow'^, anterior edge straight, 
costal and dorsal margins of equal length; second subterminal, anterior 
edge from § costa to | dorsum, posterior concave from near apex to 
tornus, both slightly waved; cilia yellow. Hindwings with termen 
rounded ; grey ; cilia grey. Underside of forewing in male with a narrow 
patch of androconia covered by long hairs beneath posterior part of cell. 

North Queensland: Cape York in October and November; seven 
specimens received from Mr. W. B. Barnard, who has the type. 

200. HeteraUmtis chrysauges n.sp. 

Xpvaavyyjg , bright golden. 

S 9 . 14-18 mm. Head bright yellow. Palpi very small ; brownish. 
Antennae fuscous ; in male minutely ciliated with longer paired bristles 
(1). Thorax purple-fuscous with an anterior yellow spot. Abdomen 
grey. Legs brownish; posterior pair whitish-ochreous. Porewings 
suboblong, costa strongly arched, apex rectangular, termen straight, not 
oblique ; bright yellow with two lustrous purple-fuscous fasciae ; basal 
fascia oblique, straight edged from J costa to dorsum; postmedian 
broad, anterior edge from midcosta or beyond, convex, posterior from 
Cpsta befop apex to. tornus, convex, leaving a narrow terminal yellow 
; cilia yellow. , Hindwings with termen rounded ; grey ; cilia grey. 
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North Australia: Darwin in November and December (P. P. Dodd). 
North Queensland: Cape York in November, April, and June (W. B. 
Barnard) . Six specimens. 

201. EeteraUactis emhrysa. 

Seterallactis euclirysa Meyr. l.c., p. 703. Hmps. ii., p. 539. 

Queensland: Cairns; Nambour; Brisbane. New South Wales: 
Lismore. 

202. Heterallactis trigonochrysa n.sp. 
rpiycvoxpvoos . with golden triangle. 

$ . 16 mm. Head bright yellow. Palpi small ; brown, apices paler, .. 
Antennae pale fuscous ; ciliations in male 1-|. Thorax lustrous purple- 
fuscous with an anterior yellow spot. Abdomen grey; tuft grey- 
whitish. Legs ochreous-brown ; posterior pair pale oehreous. Porewings 
suboblong, costa strongly arched, apex rectangular, termen straight, 
slightly oblique; lustrous purple-fuscous; markings bright yellow; a 
large triangular spot on costa from near base to middle, its apex rounded, 
not reaching dorsum; a narrow terminal fascia, its anterior margin 
from f costa to tomus, slightly indented in middle ; cilia yellow. Hind- 
wings vrith termen rounded; in male with a large rounded costal 
expansion covering a patch of androconia on undersurface of forewing; 
pale grey; cilia pale grey. 

North Queensland : Cape York in November ; two specimens received 
from Mr. W. B. Barnard, who has the type. 

69. Gen. HEMONIA. 

Wlk., xxviii., p. 420. Hmps. ii., p. 556. 

Tongue present. Palpi short, porrect, smooth, slender, acute. 
Antennae of male bipectinate to f. Posterior tibiae with middle spurs. 
Porewings with cell long (|) ; 2 from middle, 3 from near angle, 4 and 
5 stalked, 6 and 7 connate or stalked, 8, 9, 10 separate, 11 from middle, 
connected by a bar with 12. Hindwings with cell long (|), 2 from 
well before angle, 3 and 4 stalked, 5 absent, 6 and 7 stalked, 12 anasto- 
mosing with cell to f. A small Indo-Malayan genus. Type, S. 
orbiferana Wlk., from India. 

203. Hemonia micranumta. 

Eurodes micrommaia Turn. Trans. Roy Soc. S.A., 1899, p. 12. 

Hemonia micrommata Hmps. ii., p. 556, PL 34, f , 21. 

North Australia: Darwin. Queensland: Cairns; Townsville; 
Lindeman I. ; Yeppoon. 

204. Hemonia peristerodes n.sp. 

7T€pLcrT€po)Sy)s, dove-coloured. 

$ . 20 mm. Head and thorax grey. Palpi 1 ; ochreous-whitish. 

Antennae grey; pectinations in male 2. Abdomen whitish. Legs 
oehreous-w^hitish; anterior pair grey. Porewings broadly triangular, 
costa very strongly arched, apex rectangular, termen straight, not 
oblique ; pale grey ; a fuscous costal line to f , thence strongly curved to 
tornus; terminal area beyond this darker grey with a fine dentate 
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interrupted fuscous submarginal line; a wavy transverse line from i 
dorsum reaching more than half across disc; a minute fuscous discal 
dot at I; cilia grey. Hindwings with termen rounded; whitish; cilia 
whitish. 

North Queensland: Cape York in October and November; three 
specimens received from Mr. W. B. Barnard, who has the type. 

Subfam. ARCTIINAE. 

Key to Genera. 

1. Tongue obsolete or rudimentary, forewings with- 

out areole 

Tongue well developed, forewings with areole 

2. Palpi obsolete 

Palpi developed 

3. Palpi clothed with long rough hair, terminal joint 

concealed 

Palpi moderately hairy, terminal joint not con- 
cealed 

4. Femora hairy . . 

Femora not hairy 

5. Posterior femora with spurs obsolete 
Posterior femora with terminal spurs present 

6. Abdomen hairy 
Abdomen smooth 

7. Areole long and narrow, 7 from' are’olc connate 

with 8, 9 

Areole not long and narrow, 7 sepfirate from areole 

70. G'eu. HBLIOCABS uov. 

'^XioKarjs, sun-scorched. 

Tongue and palpi rudimentary. Antennae of male bipectinate to 
apex. Posterior tibiae without middle spurs. Thorax hairy. Abdomen 
comparatively smooth. Porewings with 2 from towards angle, 3, 4, 5 
approximated, 6 from upper angle, 7, 8, 9, 10 stalked, 11 from towards 
end of cell, free. Hindwings with 2 from |, 3, 4, 5 somewhat approxi- 
mated, 6 and 7 connate or stalked, 12 anastomosing to near middle of 
cell. Type, H. cosmeta, 

S05. Heliocaes xanihotypa n.sp. 

^avdoTV7ro9, with yellow markings. 

$ . 28-32 mm. Head blackish. Antennae blackish ; pectinations in 
male 8. Thorax blackish with a pair of orange spots on patagia. Abdo- 
men blackish with orange rings on apices of segments. Legs blackish ; 
dorsum of tibiae orange. Porewings triangular, costa straight, apex 
round-pointed, termen rounded, oblique; blackish with orange spots; 
a triangular suhdorsal spot near base ; two triangular antemedian spots 
^parated by median vein ; a postmedian series of two round spots with 
intermediate dots; a subterminal series of dots with a gap in middle 
lollowed by a round subtornal spot; cilia blackish. Hindwings with 
Jemen rounded; colour as forewings ; a large sub-basal and smaller 

confluent; a dot on midtermeu; 

.plackish, on midtermen orange. 
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3 
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Queensland : Stanthorpe in October^ November, and January j three 
specimens. 

206. Heliocaes casmeia. 

i^pilosoma cosmeta Low. Trans. Boy. Soe. S.A., 1907, p. 170. 

Estigmene cosmeta Hmps., Suppl. ii., p. 430. 

$ . 32-34 mm. Head fuscous. Antennae fuscous ; pectinations in 
male 2. Thorax fuscous; patagia and tegulae partly wiiitish-oehreous. 
Abdomen fuscous, towards apex mixed with ochreous. Legs fuscous; 
femora and anterior coxae ochreous. Forewings elongate-triangular, 
costa straight, apex rounded, termen rounded, slightly oblique; fuscous; 
markings and some suffusion pale ochreous; a short streak on base of 
dorsum; two transverse series of small suffused spots; first sinuate from 
I costa to f dorsum ; second subterminal, angled outwards in middle ; 
cilia fuscous. Hindwings with termen rounded; oehreous-reddish ; a 
discal spot and broad basal band fuscous, cilia fuscous; on tornus and 
dorsum ochreous. 

New South Wales: Brewarrina; Bourke; Broken Hill. South 
Australia : Morgan ; Mannum. North-west Australia : Broome. 


71. Gen. PHAOS. 

Wlk., iii., p. 627. Turn. Proc. Roy. Soc. Tas., 1925, p. 110. 

Tongue obsolete. Palpi very short, clothed with long rough hair; 
terminal joint concealed. Antennae of male bipectinate to apex. Thorax 
and abdomen hairy. Anterior tibiae sometimes with two terminal hooks. 
Posterior tibiae with or without middle spurs. Porewings with 2 from 
f , 3, 4, 5 approximated, 6 from upper angle, 7, 8, 9, 10 stalked, 11 from 
towards end of cell, free. Hindwings with 2 from 3 from near angle, 
4 and 5 connate, 6 and 7 connate or stalked, 12 anastomosing to middle 
of cell. Female unknown; probably apterous. Type, P. interfixa. 
Probably allied to the New Zealand genus Metacrias, which has retained 
a small areole. 

Key to Species. 

Forewings with dorsum dark fuscous . . 

Porewings with dorsum barred alternately blackish 

and ochreous 

Forewings with- dorsum orange-oehreous 

207. Phaos interfixa. 

Phaos interfixa Wlk., iii., p. 627. Turn. Proc. Boy. Soe. Tas., 1925, 

P. 111., 

Estigmene interfixa Hmps. iii., p. 339. 

Tasmania: Mount Wellington (4,000 feet) ; Cradle Mountain (3,000 
feet). 

208. Phaos aglmphara. 

Phaos aglaophara Turn. Trans. Roy Soe.. S.A., 1926, p. 120. 

New South Wales: Mount Kosciusko (5,000-6,0.00 feet). 


mterfixa 

aglaophara 

acmena 


209. Phaos aamenia. 

Phaos acmem Turn. Proc. Roy. Soc. Tas., 1925, p. 112. 
Estigmene interfixa Hmps., PI. 47, f. 18. 

Tasmania : Both well ; Launceston, 
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72. Gen. CBEATONOTUS. 

Hb. Verz., p. 169. Hmps. iii., p. 331. 

Tongue weak and imperfect. Palpi very short, hairy. Antennae 
of male shortly ciliated. Femora smooth. Posterior tibiae without 
middle spurs; terminal spurs very short. Thorax smooth. Porewings 
with 2 from 3, 4, 5 somewhat approximated, 6 from beneath upper 
angle, 7, 8, 9, 10 stalked, 11 from near end of cell, free. Hindwings 
with 2 from 3 and 4 connate or stalked, 5 approximated, 6 and 7 
approximated or connate; 12 anastomosing to middle of cell. Type. 
0. gangis. A small African and Indo-Malayan genus. 

210. Greatonatus gangis. 

Phalaena gangis Lin. Amoen. Acad., vi., p. 410. 

Noctua intermpta hin. Syst. Nat., i. (2), 840. 

Bonibyx francisea Fab. Mant Ins. ii., p. 131. 

Creatonotiis continuatus Moore Ann Mag. Nat. Hist. (4),*xx., p. 344. 

Phragmatobia intemipta Meyr. l.c., p. 802. 

Creatonotus' gangis Hmps« iii., p. 333. 

North Australia; Darwin; Adelaide River. Queensland: Cairns; 
Innisfail; Atherton Plateau; Ingham; Townsville; Maekay. Also from 
the Archipelago, China, and India. 


73. Gen. MAENAS. 

Hb. Verz., p. 167. Hmps. iii., p. 247; 

Tongue obsolete. Palpi short, porrect, rough-haired ; terminal joint 
shoi't, obtuse: Eyes sometimes thinly covered with fine hairs. Antennae 
of male bipeetinate to apex. Femora hairy. Posterior tibiae without 
middle spurs; terminal spurs very short. Forewings with 2 from if, 3 
from near angle, 4 and *5 connate, 6 from upper angle, 7, 8, 9, 10 
11 from towards end of cell, free. Hindwings with 2 from middle, Ih 1, 
5 approximated, 6 and 7 connate, 12 anastomosing with ecdl (o I or 
further. Thorax and abdomen hairy. T'ype, M. vocmta Htoll, from Mouth 
Africa. A genus of moderate size extensively distributed in both 
hemispheres. 

211. Maenas niacHlifascia. 

Spilosoma macuUfascia Wlk., iii., p. 676. 

Spilosoma conspnrcatum Wlk., vii., p. 1628. 

Lymcmtria parva Wlk., xxxii., p. 368. 

Maenas macuUfascia Hmps. iii., p. 249. 

Maenas arescopa Turn. Trans. Roy Soe. kS.A., 1906, p. 118. 

North Queensland: Cairns; Atherton Plateau; Bowen. Queensland : 
Yeppoon, Also from the Archipelago. 

74. Gen. SPI/LOSOMA. 

Curtis Brit. Ent., ii., PL 92. Hmps., SuppL ii., p. 363. 
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Tongue weak and imperfect. Palpi short, porreet, hairy; terminal 
joint short, obtuse. Eyes sometimes .thinly covered with fine hairs. 
Thorax and abdomen hairy. Femora hairy. Posterior tibiae with middle 
spurs. Forewings with 2 from about middle, 3, 4, 5 approximated, 6 
from upper angle, 7, 8, 9, 10 stalked, 11 from towards end of cell, free. 
Hindwings with 2 from §, 3, 4, 5 approximated or connate, 12 anastomo- 
sing with cell to i. Type, S. hebricipeda Lin., from Europe. A large 
genus with representatives in all continental areas. Spilosoma Curtis 
has priority over Diacrisia Hb. 

Key to Species. 

1. Hindwings black and orange 

Hindwings not black and orange . . . . . . 2 

2. Hindwings red or reddisli 3 

Hindwings white . . . . . . . . . • 5 

3. Hindwings with fuscous terminal or subterminal 

band 

Hindwings without terminal band . . . . * • 4 

4. Forewings with terminal, fuscous dots 
Forewings without terminal dots 

5. Thorax with lateral fuscous streaks 
Thorax without lateral streaks 

212. Spilosoma curvata. 

Bombyx cicrvaia Don. Inst. N. HolL, PI. 34, f. 3. 

Chelonia fuscinula Dbld. Eyre’s Cent. Aust., i., p. 438, PL 5, f. 4. 
Arctia vittata Mosclil. Stett. Ent. Zeit., 1872, p. 351. 

Phaos Vigens Butl. P.Z.S., 1878, p. 383. 

Phaos nigriceps Butl. ibid., p. 383. 

Phaos notatum Butl. ibid., p. 383. 

Phaos nexiimi Butl., p. 384. 

Phaos lacieaium Butl. ibid., p. 384. 

Spilosomg^ fuscinula Meyr. l.e., p. 752, 

Spilosoma irishanensis Luc. Proe. Lin. Soc. N.S.W 1890, p. 1084. 

Spilosoma qiiinqiiofascia Luc. ibid., p. 1085. 

Ardices curvata Hmps. iii., p. 245. 

This is a most variable species. Apart from individual variation, 
it tends to form local races; these are as follows: — 

athertonenMs with dark costal, median, and dorsal streaks from 
base to termen. 

North Queensland: Atherton Plateau. 
fusci%vl/Jrl<ioteat€^^ with longitudinal streaks thinner 

and incomplete, followed by subterminal’and terminal series 
of spots. Sydney examples are on the average darker than 
those from Queensland, but cannot be separated from them, 

Queensland: Bundaberg; Gympie; Nambour ; Brisbane ; Mount 
Tamborine; Tweed Heads; Bunya Mountains. New South wales: 
Lismore ; Tyringham ; Murruriindi ; Newcastle ; Sydney ; Jervis Bay. 


platycroea 


curvata 

erythractis 

noMlis 

glatignyi 

canescens 
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nexa^nigriceps-quitiqiiefascia without longitudinal streaks hut 
with four transverse fasciae more or less confluent, the basal 
fascia containing a whitish spot. 

New South Wales: Ebor (4,500 feet) ; Mount Kosciusko (5,000 feet) 
Victoria : Melbourne ; Beaconsfield. ’ 

vigens smaller than the preceding, darker, the fascia more com- 
pletely confluent, and without basal white spot. 

Tasmania : Georgetown ; Geeveston ; Bruni Island. 

213. Spilosoma glatignyi. 

Clielonia glatignyi Le Guil. Rev. Zool. 1841, p. 257. 

Cheloiiia pallida Dbld. Byre’s Cent. Aust., i., p. 438, PI. 5, f. 3. 

Ardices fuvohirta Wlk., iii., p. 710. 

Spilosoma stilocellahcm Wlk., vii., p. 1697. 

Spilosoma conferta Wlk., xxxi., p. 295. 

Spilosoma falvoliimta Meyr. l.c., p. 754. 

Spilosoma qiteensUndi, Luc. Proe. Roy. Soe. Q., 1898, p. 60. 

Ardices garida Swin. Cat. Oxf. Mus., i., p. 179, PI. 4, f. 7. 

Ardices glatignyi Hmps. iii., p. 246. 

Diacrisia garida Hmps. iii., p. 309. 

Diacrisia meridionalis Roths. Nov. Zool. 1910, p. 134. 

Ardices meridionalis Hmps., Suppl. ii., p. 352. 

Variable. I regard ganrida as a melanic aberration. 

Queensland; Maepherson Range. New South Wales; Sydney 
Mount Wilson. Victoria; Melbourne; Gisborne. Ta.smania- Waratah- 
^sebery; Strahan; Mount Wellington; Hobart. South Australia S 
Kangaroo Island. West Australia: Albany; Perth. 

21-i. Spilosoma canoscens: 

Ardices canescens Butl. Cist. Ent., ii., p. 29. 

Spilosoma obliqua Meyr. {nec. Wlk.) l.c., p. 755. 

Diacrisia canescens Hmps. iii., p. 287, PI. 45, f. 4. 

QueenslaM: Mount Tamborine; Maepherson Range (3,500 feet); 
Toowoomba; Bunya Mountains. New South Wales: Ebor; Svdney. 
Victoria: Melbourne. Tasmania: Launceston; Latrobe. 

215. Spilosoma erytkrastis. 

Spilosmna erytkrastis Meyr. l.c., p. 753. 

Spilosoma, frenchi Luc. Proe. Roy. Soc. Q., 1898, p. 59. 

Diacrisia erytkrastis Hmps. iii., p. 269, PI. 44, f. 8. 

North Queensland : Lizard Island ; Cairns. 
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216, Spilosoma noiilis, n.sp. 

nobilis, excellent. 

^ . 56 mm. Head brown-whitish ; lower half of face blackish. 

Palpi blackish ; lower half red. Antennae blackish ; ciliations in male 2, 
Thorax whitish-brown ; two anterior spots on patagia, lateral streaks on 
tegulae, and a median streak, blackish. Abdomen red, on terminal 
segments mixed with yellow; with a median dorsal series of blackish 
spots. Legs dark fuscous; basal three fourths of tibiae and anterior 
coxae red. Porewings elongate-triangular, costa straight to near apex, 
apex rounded, termen long, slightly rounded, oblique ; ochreous-whitish 
with blackish markings; costal edge blackish as far as an oblique bar 
on costa representing antemedian line, which is continued by median 
and subdorsal dots; a second bar on | costa with an angled series of 
dots to dorsum beyond middle ; a subterminal series of dots from apex 
to tornus; cilia ochreous-whitish. Hindwings with termen rounded; 
yellowish, basal half suffused with red; a discal spot and subterminal 
series of spots blackish ; cilia yellowish. 

North Queensland; Millaa Millaa (3,000 feet) in September; one 
specimen. 

217. Spilosoma plaiyci'oca n.sp. 

TrXarvKpoKos j broadly satfron-hued. 

$ . 36 mm. Head orange. Palpi 1 J ; fuscous. Antennae blackish ; 
pectinations in male 6. Thorax fuscous ; patagia orange with a median 
fuscous streak. Abdomen orange ; apices of segments dark fuscous. Legs 
smooth ; fuscous, bases of femora ochreous. Porewings triangular, costa 
straight almost to apex, apex rounded, termen straight, moderately 
oblique ; dark fuscous with orange markings ; a subdorsal spot near base ; 
a moderate faseia from beneath i costa to J dorsum; another from 
beneath | costa to | dorsum ; a subterminal series of spots ; cilia fuscous. 
Hin'J wings with termen slightly rounded; dark fuscous; a large basal 
patmi extending to ^ and an incomplete postmedian fascia orange; an 
orange dot on tornus ; cilia fuscous, on tornus and dorsum orange. 

This species ill accords with Spilosoma. The smooth femora would 
justify its removal from that genus, but this would entail a revision of 
the exotic genera, which I am not able to undertake. 

North Australia : King River, in January ; type in National Museum, 
Melbourne. 

75, Gen. AMSACTA. 

Wlk., iv., p. 804. Hmps. hi., p,. 322. 

Tongue obsolete. Palpi moderately long, porrect, obtuse, thickened 
with appressed scales, somewhat hairy beneath. Antennae of male 
serrate, dentate, or (in exotic species) bipectinate. Thorax somewhat 
hairy. Abdomen smooth. Femora hairy. Anterior tibiae with an apical 
and subapical claw. Posterior tibiae without middle spurs, terminal spurs * 
short. Porewings with 2 from near end of cell, 3, 4, 5 approximated 
from angle, or 4 and 5 stalked, 6 from upper angle, 7, 8, 9, 10 stalked, 11 
from near end of cell, free. Hindwings with 2 from | or beyond, 3, 4, 5 
approximated, or 4 and 5 stalked, 6 and 7 connate or stalked, 12 anas- 
tomosing to middle of cell. Type, A. marginalis Wlk., from Africa. An 
Indo-Malayan and African genus of some size. 
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218. Amsacta gmigara, 

Aloa gangard Swin. Cat. Oxf. Miis., i., p. 171, PI. 4, t‘. 2. 

Amsacta gomgara Hmps. iii., p. 326. 

West Australia : Albany; Beverley; Perth; Merrcclin. 

219. Amsacta cnrymocMa. 

Amsacta eiiryniocMa Turn. Proe. Roy. Soe. Tas., [>. Ill), 

Victoria: Warragul. Tasmania: Beaeonsfiold. 

220. Amsacta marginafa. 

PhalasTia marginata Don. Ins. N. Hoi., PI. 34, f. 2. 

Areas marginata Meyr. l.c., p. 755. 

Areas rosdcostis Butl. Cist. Ent., ii., p. 23. 

Areas pimctipennis Butl. Ann. Mag. Nat. Hist. (4), xviii., p. 126. 
Amsacta marginata Hmps. iii., p. 330. 

North Australia: Darwin; Brock’s Creek. Queensland: Thursday 
Island; C'ooktown; Atherton Plateau; Mount Mulligan; Dunk Island; 
Charters Towers ; Rockhampton ; Eidsvold ; Gayndah ; Brisbane ; Mount 
Tamborine; Toowoomba; Nanango; Stanthorpe; Milraerran; Miles; 
Charleville. New South Wales: Tabulam; Mumirundi; Scone; New- 
castle; Sydney. South Australia: Port Lincoln. North-west Australia: 
Sherlock River; Condon; Monteballo Island. Also from New Guinea. 


221. Amsacta cosialis. 

*Alaa costalis Wlk., xxxi., p. 301. 

Aim corAma Swin. Cat. Oxf. Mns., i., p, 171, PI. 4, f. 1. 

Amsacta costalis Hmps. iii., p. 326. 

North Australia: Darwin; Port Essington. North Queensland: 
Thursday Island; Mareeba; Townsville, North-west Australia: 
Kimberley; Wyndham. 


76 Gen. KHODOGASTRIA. 

Hb. Verz., p, 172. Hmps, iii., p. 498. 

Tongue strongly developed. Palpi moderately long, ascending, 
smooth, rough-sealed towards base beneath.; terminal joint long, obtuse. 
Antennae of m'ale minutely ciliated with very shoiH bristles. Thorax . 
and femora smooth. Posterior tibiae witli middle spurs. Porewings with 
2 from I, 3, 4, 5 separate, 6 from well below upper angle, 7, 8, 9 stalked, 
10 almost from end of cell, connected with 8 by an oblique bar to form 
a long narrow areole, 11 from f , free. Hindwings with 2 from 3, 4, 5 
separate, 12 'anastomosing nearly to end of cell. Type, K. asireas Drury. 
A large Indo-Malayan and African genus. 


Key to Species. 

1. Eorewings wholly white 
Forewinga not wholly white . . 

2. Abdomen rosy , , 

Abdomen yellowish-brown 

3. Forewings uniformly grey or whitish 
Forewings not uniformly grey or whitish 


2 

3 


4 


alberta 

rubripes 

serica 
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222, Ehodogastrm rubripes. 

Amerila ruhripes Wlk., xxxi., p. 304. Meyr. l.e., p. 766. 

RhodogasMa mbripes Hmps. iii., p. 500. 

North Australia: Darwin. Queenslan4: Thursday Island; Cape 
York; Cooktown; Cairns; Innisfail; Atherton Plateau; Dunk Island; 
Ingham ; Townsville ; Bowen ; Rockhampton ; Grympie ; Brisbane. 
North-west Australia : Wyndham. 

223, Rhodoga^tria alherti, 

Rhodoga^tria alberti Roths. Nov. ZooL, 1910, p. 186. Hmps., Suppl. ii., 
p. 530. 

North Queensland: Cooktown; Cairns; Atherton Plateau. 

224, Rhodoga^tria serica, 

Amerila serica Meyr. Lc., p. 765. 

Rhodogasiria serica Hmps. iii., p. 505. 

Queensland: Rockhampton; Gayndah; Brisbane; Toowoomba. 

. 225. Rhodogasiria timioUs. 

Rhodogasiria timiolis Turn. Proc. Lin. Soe. Q., 1915, p. 20. Hmps., 
Suppl. ii., p. 518, PI. 68, f. 23. 

North Australia: Melville Island. North Queensland: Cape York; 
Cairns ; Dunk Island ; Townsville. 

It is possible that the female specimen described by Meyrick (Le., 
p. 764) . as Amerila astraeas Drury may be an example of this species, 

226. Rhodogastrm crokeri. 

Euprepia crokeri Mad. King’s Surv. Aust., ii., p. 465. 

Amerila brachyleuca Meyr. l.e., p. 765. 

Rhodogasiria craceri Hmps. iii., p. 504, Pi. 50, f. 14. 

North Australia; Darwin. Queensland: Cooktown; Atherton 
Plateau; Dunk Island; Bowen; Bundaberg; Gayndah; Brisbane. New 
South Wales: Lismore. North-west Australia; Wyndham. Also from 
New Guinea. 


77. Gen. CREMNOPHORA. 

Hmps. iii., p. 453. 

Pace with a conical prominence. Tongue well developed. Palpi 
rather long, porrect, smooth, but rough-haired at base beneath, obtuse. 
Antennae of male bipectinate to apex. Thorax smooth above with a 
rough posterior crest ; hairy beneath. Femora hairy. Posterior tibiae 
with two pairs of welDdeveloped spurs. Porewings with areole present ; 
2 from I, 3, 4, 5 separate, 6 from well below upper angle, 7, 8, 9 stalked 
from areole, 10 separate from areole, 11 from free. Hindwin^ with 
2 from I, 3 and 4 approximated, 5 separate, 6 and 7 approximated, 
12 anastomosing with cell to Monotypieal. 
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227. CremnopJiora angasii 
Apina angasii Wlk., iii., p. 757. 

Oremnopkora mgasi Hmps. iii., p- 453. 

Victoria: Brentwood. Sonth Australia: Murray Bi*idge; Moonta. 
West Australia : (Joolgardie ; Quairadiiig. 

Species unrecognised. 

22S. Camarcliis gradata Luc. Proc. Lin. Woe. N.kS.W., 1881), p. 1081. 
Toowoomba. 

229. Masoda bancrofti Luc. ibid., p. 1077. Brisbane. 

230. 'Mosod{i> lineatn Luc. ibid., p. 1078. Brisbane. 

231. TJiaUarcka awrantmm Luc. ibid., p. 1080. Bzdsbaiie. 

232. ChoorecMUum dhtiiam Luc. Proc. Roy. Soc. Q., 1901, p. 73. 
This is a synonym of Abraxas fiavimacida Warr. (Boarmiaiae)' 

233. Bnrnm intersecta Luc. Proc. Roy. Soc. N.S.W., 1889, p. 1070. 
ThivS is a synonym of Xylorgcta porphyrmella Wlk. 

234. A%estia> tnssodesma Low. Proc. Lin. Soc. N.S.W., 1897., p. 12. 
Belongs to tlie genus Anomocentris (Larentiidae) . 

235. Chimdana Ingiibris Wlk. J. Lin. Soc. Zool., 1862, p. 117. 
Belongs to the Epiplemidae. 


INDEX TO GENERA. 


Aclytophanes n.g. . . 

. . 

, , 

39 

Meteura Hmi)s. 



2 

Aedoea Turn. 


, , 

19 

Nesotropha Turn. . . 



55 

Ameleta n.g. 


. . 

37 

Notata Hmps. 



57 

Amsaeta Wlk. 



75 

Nudaria Haw. 



62 

Arrhytbmiea n.g. 

, , 


27 

Oeonistis Hb. 



20 

Asura Wik 



48 

Oreopola n.g. 



7 

Atelophleps n.g. 

, , 

, , 

29 

Palaeosia Hmps. 



24 

Ateucheta n.g. 



14 

Pallene Wlk 



50 

Baeomorpha n.g. ' . , 



66 

Panaehranta Turn. . . 



53 

Calamidia Butl. 



22 

Parelietis Meyr. 



58 

Caprimiina Hmps. , . 



43 

Phaeopblebosia Hmps. 



12 

Castulo Wlk 



59 

Phaos Wlk 



71 

Chamaita Wlk. 



61 

Phenaeomorpha n.g. 



16 

Cliioiiaema H*8eh. , . 



33 

Philenora Rosen. 



56 

Chrysoscota Hmps. . , 



3 

Poliodule Hmps. 



31 

Greatonotus Hb. 



72 

Poliosia Hmps. 



15 

Crenmophora Hmps. 


, , 

77 

Porphyrochrysa n.g. 



64 

Gtenosia Hmps. 



17 

Psapharacis Turn. , . 



42 

Diduga Moore 



67 

Pseudophanos n.g. , . 



52 

Eilema Hb. . . 



18 

Rhodoga stria Hb. . . 



76 

Eutane Wlk. . . 

, , 


34 

Bcapliidriotis Turn. , . 



30 

Goniosema Turn. 



28 

8cai)tesyle Wlk. 



40 

Graphosia Hmps. 

, . 


8 

Schistophleps Hmps, 



63 

Ha,brochroma n.g. , . 

, , 


49 

Sc'oliacma Meyr. 



10 

Halone Wlk. . . 



41 

Spilosom'a Curtis 



74 

Heetobrocha Meyr. . . 

. . 

. » 

35 

Stenareha Hmps. 



51 

Heliochaes n.g. 

. . 


70 

Stenoscaptia Hmps. 



26 

Heliosia Hmps. 



38 

Symmetrodes Meyr. . . 



32 

Hemonia Wlk. 



69 

Teratopora Meyr. . . 



4 

Hestiarcha Meyr. . . 



5 

Termessa Newm, 



60 

Hesyehopa n.g. 

• * 


23 

Thallarcha Meyr. 



44 

Heterallaetis Meyr. 



68 

Thermeola Hmps. . . 



9 

Heterotropa n.g. 

, . 


65 

Threnosia Hmps, 



11 

lontbas Hmps. 

. , 

, , 

47 

Thumatba Wlk. 



46 

Lambula Wlk. 



6 

Tigrioides Butl. 



13 

liepista Wlgm. 



1 

Trissobrocha Turn. . . 



36 

MjE^nas Hb 

, , 


73 

Utetheisa Hb. 



25 

Hmps. . . 


. , 

54 

Xantkodule Butl. 



45 

Wlgm. 



21 
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INDEX TO SPECIES. 


Synonyms and species unrecognised or wrongly referred in italics. 


aemena Turn. 



209 

crocopepla n.sp. 

. . 136 

acosma Turn. 



.19 

croeoptera n.sp. 

. . 140 

adoxa Meyr. . . 



65 

crokeri Mad. 

. . 226 

adrasta n.sp. 



21 

curvata Don. 

. . 212 

aeduinena Turn. 



71 

eyclota Meyr. 

. . 152 

aequidistans Luc. 



74 

dasypyga Feld. 

. . 32 

aglaophara Turn. . , 



208 

deereta Butl. 

. . 35 

agraphes n.sp. 



23 

delia Fab. . . 

. . 37 

albicollis Peld. 



102 

dichotoma Meyr. 

. . 73 

albida Wlk 



189 

dietyota Meyr. 

. . 72 

albisparsa Hmps. 



90 

diplographa Turn. . . 

. . 181 

alterna Wlk. 



26 

diserepans Wlk. 

. . 176 

am'orpha n.sp. 



186 

dispar Leach 

. . 39 

anartioides Wlk. 



77 

distigmata n.sp. 

. . 36 

augasi Wlk. , . 



227 

distitans Luc. 

. . 232 

anguliseripta Luc. . . 



50 

dochmoschema n.sp. 

. . 191 

aspeetatella Wlk. 



162 

dorsalis Wlk. 

. . 38 

asticta Hmps. 



60 

doubleday i Newm. . . 

. . 174 

at ala Turn, . . 



12 

ebaea Hmps. 

. . 82 

ataraeta Hmps. 



133 

ectophaea Hmps. 

. . 147 

athola n.sp. . . 



10 

eldola Swin. . . 

. . . . 146 

atrifusa Hmps. 



147 

elegans Butl. 

. . 163 

aurantiaca Lue. 



231 

entella Cram’. 

. . 37 

'hanerofti Luc, 



229 

epieela Turn. 

. . 110 

bamardi Lue. 



187 

epigypsa Low. 

. . Ill 

bicolor Bdv. 



13 

epileuca Turn. 

. . 109 

'bieosta Wlk 



43 

epiopsis n.sp. 

. . 80 

bipars Wlk. . . 



143 

erotis Turn. . . 

. . 106 

bipunctata Wlk. 



33 

erythrastis Meyr. 

.. 215 

hrachylenca Meyr. . . 



229 

euehrysa Meyr. 

. , . . 201 

hrishanensis Luc. . . 



212 

eugraphica Turn. 

60 

camptopleura Turn. 



92 

euraphota n.sp. 

. • . . 51 

canescens Butl. 



214 

eurymoehla Turn. . . 

, . . . 219 

castanea Roths. 



7 

fastosa n.sp. 

. . 192 

eatameees n.sp. 



137 

flavia Hmps. 

. . 148 

cataplex n.sp. 



169 

flavicostata Snell 

. . . . 194 

catarrhoa Meyr. 



95 

fragilis Luc. . . ’ . 

. . 130 

catastieta Low. 



116 

gangara S^vin. 

. . 218 

catocalina Wlk. 



183 

gangis Lin. . . 

. . 210 

cerviealis Wlk. 



146 

garida Swin. . . 

. . 213 

cervina Luc. . . 



2 

glatignyi Le Guil. . . 

. . 213 

eharopa Turn. 



70 

gracilis Butl. 

. . . . IIB 

ehiloides Wlk. 



32 

gradata Lue. 

. . 228 

chionastis Meyr. 



167 

gratiosa Wlk. 

181 

ehionea Turn. 



102 

ga/udens Wlk. 

, , 142 

chionora Meyj. 



42 

habrotis Meyr. 

144 

chrysauges n.sp. 



200 

Jiamula Feld. 

. , 176 

chysoehares Meyr. . . 



101 

harpophora Meyr. . . 

. . . . 34 

ehrysoehoa Meyr. . . 



127 

hemichroa Turn. 

79 

chrysopera Hmps. . . 



199 

heminephes Meyr. . . 

20 

eleta n.sp 



193 

hirta Wlk 

. . . . 40 

coccinocosma n.sp. . . 



134 

'histrionica H-Seh. . . 

26 

compsodes n.sp. 



145 

liomora n.sp. 

. . . . 149 

ccnferta Wlk. 



213 

homoschema Turn. . . 

. . 125 

congrua Wlk. 



180 

humerorlis Wlk. 

32 

eonographa Meyr. . . 



175 

hypopolia n.sp. 

. . . . 24 

oo%$Statriaj Eosen. . , 



79 

infants Saalm. 

. . . . 132 

convoluta Fab. 



37 

infuscata Low. 

« . . . 31 

corsima Swin. 



221 

inqwmaia Luc. . 

. . 130 

coryhaea Turn. 



78 

interfixa Wlk. 

. . 206 

cosmeta Low. 



206 

ijyterseata Luc. 

.. 233 

cosmia Turn. 



101 

interspersa Luc. 

. . 85 

cosmodes n.sp. 



104 

irideseens Luc. 

7 

eostalis Wlk. 



221 

irregularis Hmps. , . 

. . . . , '4 

costata Moore 



194 

irregtilaris Lue. 

.,162 

eostistrigaia B-bak, 



34 

isophragma Meyr, . . 

. . 107 
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j ocularis Eosen. 
jucunda Wlk. 
lacteatum Biitl. 
laeta Wlk. 

leehrioleuca n.sp. , . 
leptograplia Turn. . 
leptosema n.sp.' 
lihorUi Meyr. 
lineata Luc. . . 
limonis Lue. 
lirioleuca Turn, 
lochaga Meyr. 
lophoptera n.sp. 
Ipphopyga n.sp. 
lotrix Cram. . . 
lugvkris Wlk. 
lydia Don. . . 
lyellioML Low. 
inacilenta Lue. 
mamlifamm Wlk. . 
inarginata Don. 
meMastma Hb. 
m’elanoptera n.sp. . 
jneridiomUs Eoths. 
meyricki Eoths. 
inicra Hmps. . . 
microchrysa n.sp. . 
micrommata Turn. . 
mochlina Turn, 
niodica Lue. 
mollis Luc. . . 
molydiea n.sp. 
monochroa Turn, 
monogrammaria Wlk. 
monospila n.sp. 
inultilinea Luc. 
myochroa n.sp. 
m/ysolica Swin. 
nana Wlk. 
nexim Butl. 
nigriceps Butl. 
nigrisquamata Swin. 
niphocephala n.sp. . 
nitens Wlk. . . 
nivosa Wlk, . . 
nobilis n,sp. . , 
no-tatwm Butl. 
nudaridia Hmps. 
obducta Luc. 
dbliqm Meyr. 
oMiqmta Lue. 
dbliquilinea Hmps. . 
oblita Feld. . . 
o'bficure Hmps. 
oeoophcrella Wlk. . 
ombrophanes Meyr. 
ophiodes Meyr. 
orthocrossa Turn. . 
orthotoma Meyr. 
paetolias Meyr. 
pallieosta Eoths. 
pallida Dbld. 
paUida Luc. . . 
pahoehra n.sp. 
partita Wlk. 
pasteophora n.sp. 
pectinata Hmps. 

Hmps. 


125 
69 

212 

182 

114 

120 

99 

59 

230 

148 

158 
124 

196 

14 
46 

235 

142 

104 

119 

211 

220 

142 

157 

213 
59 
68 

199 

203 

126 
171 
188 

4 

35 

76 

139 

63 

22 

33 

18 

21.2 

212 

159 

197 
27 

184 

216 

212 

165 

190 

214 
167 

6 

123 

58 

162 

131 

81 

184 

18 

15 
89 

213 

107 

67 

122 

17 

44 

103 

95 


peiitacyiiiii Meyr. 
peristerodes n.sp. 
phaedropa Meyr. 
phaeocyma Meyr. . 
phalarota Meyr. 
phlogozona Turn. . 
phyllodes Meyr. 
pieroptila Turn. 
plaeens Wlk. 
placochrysa Turn. . , 
plagiata Wlk. 
platyenoea n.sp. 
platymelas n.sp. 
pleurotycha n.sp. 
poliotrieha n.sp. 
polyspila n.sp. 
prionosticha n.sp. . 
pristina Wlk. 
proerena Meyr. 
prosenes n.sp. 
pteridaula Turn, 
pteridopola Turn. . 
puldhra Schiff. 
pulverea Hmps. 
puverulenta Luc. 
pulchella Lin. 
puchelloides Hmps. 
puctipennis Butl. 
pygmaeodes Turn. . 
pyraula Meyr. 
pyrrhopa Meyr. 
pyrrhapsamma Hmps. 
quadrilineata Bag. . 
gueenslandi Lue. 
gui/nquefasoki Luc. . 
rava Lue. . . 
remota Wlk. 
replana Lewin 
repleta Luc. . . 
reticulata Feld. 
roseleosta Butl. 
rubrieosta Wlk. 
rubripes Wlk. 
rhabdophora Turn. . 
rhaptophora Low. . 
saginaea Turn, 
salefuta Meyr. 
salpi^oti& Meyr. 
seioeosma Meyr. 
seripta Low. 
sejuncta Feld, 
semlochrea Butl. 
semifusea n.sp. 
semivitrea Eoths. 
serica Meyr. 
serratilinea n.sp. 
servilis Meyr. 
shepherdi Nefwm. 
sicciodcs Hmps. 
sinuata Wlgrn. 
sobria Wlk. . . 
sparsana Wlk. 
spilarcha Meyr. 
staurocola Meyr. 
stenochrysa n.sp. 
stenota Meyr. 
stenopepla Hmps. . 
stramenticolor n.sp. 
strongyla Turn. 


63 

204 

100 

165 

100 

47 

6 

92 

152 
101 

173 
217 

57 

8 

54 

141 

150 
7 

94 

86 

83 
168 

46 

1 

1 

46 

45 

220 

160 

151 
5 

164 

153 
213 
212 
132 

27 

39 
34 

152 
220 

174 
222 

30 

115 

148 

172 

40 
56 
97 

84 
130 

49 

135 

223 

155 
87 

178 

97 

77 

79 

118 

27 

129 

198 

156 
11 

117 

91 



A REVISION O'F 

THE 

AUSTRALIAN AROTIIDAB (lEPIDOPTEEA). 131 

structa Wlk, 



153 

trimoelila n.sp. 

, . 52 

mhnigra Lue. 



166 

trissodesma Low. . . 

. . 234 

subooellaium Wlk. . , 



213 

trissomoch'la n.sp. . . 

. . 121 

tanyphara n.sp. 



3 

undulosa W]k. 

. . 164 

tasmaniea Hmps. 



12 

unicolor luic. 

. . 27 

terminalis Wlk. 



61 

venusta Lue. 

. . 48 

terpnodes n.sp. 



177 

Vigens Butl. 

. . 212 

tetramita n.sp. 



75 

vittata Mosehl. 

. . 212 

tlielxinoa n.sp. 



166 

xantliodelta Low. 

. . 58 

tliyter Butl. . . 



46 

xanthomelas Low. . . 

..382 

tiiniolis Turn. 



225 

xantliopleura Turn. 

. . 34 

torta Wlk 



32 

xanthotypa n.sp. 

. . 205 

toxopliora Turn. 



88 

xutliopis Turn. 

. . 16 

transeripta Lue. 



9 

xylogramma Turn. . . 

. . 53 

trarmtana Wlk. 



69 

zebrina Hmps. 

. . 138 

transversa Wlk, 



26 

zetesim'a Turn. 

. . 28 

tridesma n.sp. 



52 

zonophanes Meyr. . . 

. . 179 

trifuroata TOk. 



25 

zophopbanes n.sp. . . 

. . 105 

trigonoehrysa n.sp. 
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NOTES ON AUSTRALIAN MUSCOIDEA, V. 

Calliphoridae. 

By G. H. Hajidy. 

{Bead before the Royal Society of Queensland, 21th November, 1939.) 

A key to- subfamilies of the Calliphoridae was given in the first part 
of this series of papers (Hardy 1934), and the genera known to me 
under the Rhiniinae, Chrysomyiinae, and Calliphorinae are to be 
recognised by the characters given in the following key : — 

1. Without forwardly directed fronto-orbital bristles on the 

female. Sternopleurals 1:1. Palpi conspicuously 

flattened. Only a few thoracic bristles present. The 
ridge of the squama bare ........ 2 

With one pair of forwardly directed fronto-orbital bristles 
on female. Arista long plumose. Thoracic bristles 
well developed 4 

With a series of more or less forwardly directed fronto- 
orbital bristles on female, parallel with those 
bordering the interfrontalia. Sternopleurals 1:1. 

Palpi conspicuously flattened. Cheeks hairy, at least 
microscopical. Arista pubescent or bare. Thoracic 
bristles well developed. Squama and ridge bare .. Metallea 

2. Squama bare above- Arista more or less sparsely plumose 

or pubescent 3 

Squama very hairy above. Arista densely pubescent . . Chrysomyia 

3. A metallic green species on which the wings, when at rest, 

bend downwards from the basal cells, thus, in life, 
lying along the depressed abdomen they give the 
superficial appearance of a beetle. The fifth radi^ 
and first median veins meet before the wing margin Chlororhina 

Otherwise coloured species with normal wings, and if the 
fifth radial and first median veins meet, then the 
abdomen is brown . . . . . . . . . . Mhmia 

4. Pifth sternite of male not cleft or emaxginated in any way 

at the apex, and with a well developed subapieal 

spine. Otherwise liable to be confused with Pollenia Aphyssura n.gen. 

Fifth sternite of male cleft along the median line, the two 

sides contiguous, or else widely V-shaped .... 5 

5. Squama usually hairy on the upper side, though often 

inconspicuously so or the hairs are absent; in these 
two latter cases the species is small and with a 
metallic blue-green abdomen. Other characters also 


very variable GalUphora 

Squama always bare. If very small species, then the 

abdomen is not blue-green 6 

6. Stemoplairal bristles arranged 2:1 7 

Sternopleural bristles arranged 1:1. Area of thorax below 

squama bare 8 

7. Area of thorax immediately below squama with hairs . . LuaUia 

Area of thorax immediately below squama entirely bare . . Euphumosia 

8. €3ie^ hairy and thoracic Mstles long PolZema 

Cheeks bare and thoracic bristles unusually short . . FaratHAMm 


Tbis key omits Amnth<myB(i, which is very poorly described, and I 
do not faaow if I have it correctly identified. DexopoUenia Bezzi 1927, 
p. ^1, is not in any «K)ll6etion I have seen. 
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SubfairdJy BmNimAE. 

Key to genera of the Bhinmuie* 

1. Facial carina well developed, but with a rounded dorsal 

surface, showing its tendency towards reduction. 

Arista with conspicuous cilia above. Without marked 
bristles on the dorsum of thorax and abdomen. Fifth 
radial cell open or closed. Closely pitted above with 
hair-pits ■ Bhinia 

Facial carina very much reduced. Arista only pubescent. 

Hair-pits on body above reduced to hair-spots . . 2 

2. Fifth radial and first median veins meeting before wing 

border, and the whole wing tends to fold at the apex 
of the basal cells. Without marked bristlesj ^ but 
with coarse hair-spots. Entirely metallic green, with a 
large blackish disc on the depressed abdomen .. Ohlororhina 

Venation normal. Thorax with complete bristles and reduced 

hair-pots . . . . . . • • . . . . ■ . Metallea 

Genus Bhinia Desvioidy. 

Key to species of BMma, 

1. Fifth radial and first median veins meeting before wing 

margin. Abdomen mainly brown, but slightly marked scanthogaster Wied. 

Fifth radial and first median veins not meeting. Abdomen 

conspicuously marked with bands ...... 2 

2. Species of small average size, more bluish in colour, eyes 

almost contiguous on the male, and the parafrons of 

the female with coarse hair-pits suhapioalis Macq. 

Species of larger average size, more coppery coloured, 
eyes separated on the male by the width of one 
ocellus, and the parafrons of the female with 
abundance of very small hair-pits . . . . . . cribellata Bezzi. 

I hiave not seen Bhinia pallida Malloch 1927, whieh is said to have 
seutellnm and legs testaceous and is from North Queensland. The other 
three have an involved synonymy whieh I believe to be interpreted 
correctly here. 

Bhinia xanthogaster Wiedemann. 

Idia xanihoga^er Wiedemann 1880, 349. — Senior-White 1924, 113 
(JdieUiopm). — Senior- White 1925, 93 (Stomorhina) — Bezzi 1927, 234 
(StomorUna). — Malloch 1927, 334 (StpmatorMm) , — ^Malloch 1928, 612 
[BMma). 

Idia australis Walker 1849, 809. — Brauer and Bergenstamm 1893, 

Although this synonymy was given by Senior-White, Malloch gives 
Walker ^s name as a synonym of subapicalis Macq. The description 
agrees as here given, and Austen labelled a specimen with Walker’s 
name. An allied form from Palm Island has entirely yellow legs and 
no markings on the abdomen. The present species is known from 
Queensland and New South Wales. 

Bhinia subapicalis Macquart. 

Idia subapicalis Macquart 1847, 82. — nec Malloch 1927. 

discolor Senior-White 1924, 112 (Australian specimens 
w^)H®^ior-White 1925, 93. (StomorMna) , — “Bezzi 1927, 234 

(A^tralian record only)— Malloch, 1927, 334 (Stomatorhina) . 
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Idia mv/rina Schiner 1868, 309. — Brauer and Bergenstamm, 1891, 
418. 

Stomorhina stibapicalis Bergrotli, 1894, 74. 

Stomatorhina quadrimiata Mallocli, 1927, 332. 

Senior- White recorded some of this synonymy, and an attempt is 
made here to bring ^ about a better understanding of the Australian 
element. Malloeh brings in Bigot's name qmdrinoiatd from Java, but 
does not show if this be conspecific as claimed. Moreover, the species as 
now standing might be a complex of two species, both of which have two 
rows of very coarse hairpits on the parafrons of the female. The eye 
marks of both forms have a green band at antennal level, with three more 
green bands above and five below; thus of the red field there are eight 
red bands and two blotches left in one ease, in the other the eye marks 
are the same, except that both the upper and lower blotches are isolated 
by green from the eye margin and hence are reduced each to an elongated 
somewhat band-like spot. Except for a slight difference in the spacing 
of the bands, the eye-markings are similar on both sexes, and in all cases 
the uppermost and lowermost bands of red tend towards black. The 
species is common in New South Wales and Queensland. 

Ehinia cribellata Bezzi. 

Stomorhina cribellata Bezzi, 1927, 233. — ^Malloeh, 1927, 334; 

StomatorMna mhapicalis Malloeh, 1927, 333. — ^nec Macquart. 

This synonymy is new. The female has many more hair-pits on the 
parafrons than has subapicaUs Macquart, and these are arranged usually 
in three distinct rows, and invariably so towards the anterior part. My 
note on the eye marks gives only eight green bands ail separated from the 
posterior margin, so that the red bands between them join the two red 
blotches along that margin. As in the prior case the uppermost and 
lowermost bands of red tend towards blackish. The species occurs in 
Queensland, New South Wales, Victoria, and South Australia. 

Genus Chlororhim Townsend, 1917. 

Ghlororhina viridis Townsend. 

Townsend 1917, 191.— Malloeh, 1926, 498; 1927, 332; 1929, 283. 

An Australian specimen from the Johnston and Tiegs collection was 
identified by Aldrich as this species about 1921. It occurs in Queensland 
and. New South Wales. The eye coloration shows black, but probably 
it is a blacMsh-red. 

Genus MetaUea v.d. Wuip. 

v.d. Wulp, 1880, 174.— Malloeh 1927, 329. 

Both this genus and RMnia contain species that hover in groups in 
the air, a feature that h^ allowed me to collect series that atef^ 
undoubtedly conspeeifie. The species are very variable in colora^^ 
and can te identified by noting the fifth tergite of the fem|44 
acce^iy plate on the male, and the fairly consistent hairing on th^ 
parafaeial£ Tim species of North Queensland and Western Austrs^ 
have y el to be examined this way; the others are given below. In aH' 

fbe eyes in this genus are red. 
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Key to species of MetcMea. 

1. Fifth tergite on female membraneous. Accessory plate on 

male enlarged and angulated. Face conspicuously with 

dark hairs and the hairs on the cheek may be dark also incimralis Macquart. 

Fifth tergite of the female ehitinous. Accessory plates on 

male normal, not angulated 2 

2. Accessory plates very broad. Face with some dark hairs . . nigriharbis Aldrich. 

Accessory plates normal in width. Face without dark hairs cwprea Walker. 

Metallea incisuralis Macquart. 

Bhynchomyia incisuralis Macquart 1849, 241. 

Metallea insularis Malloch 1927, 330. 

The synonymy is new. The brush of the fifth sternite on the male 
is dense from the base to near the apex, and the eyes are separated by 
the width of two ocelli whenever the frons is not contracted. In average 
size the species is larger than the other two, reaching 12 mm., but not 
infrequently it is quite small, 6 mm. or less. It occurs in New South 
Wales and Queensland. 

Metallea cuprea Walker. 

Mu^sca cuprea Walker 1856, 331. 

Ehyncho'myia gracilipalpis Macquart, 1855, 109. — Brauer, 1899, 514. 

Rhynchomyia trigina Bigot, 1874, 242. — Brauer, 1899, 514. 

Metallea illingworthi Malloch, 1927, 330 ; 1929, 283. — nec. Aldrich. 

The synonymy is new. Information from Sir Guy Marshall, in a 
letter dated 15th September, 1920, places Walker’s species as being near 
Rhynchomyia^ and the description leaves no doubt concerning the identity 
'of the species. Both Walker and Macquart described it from South 
Australia, from which State specimens are before me. Malloch may have 
confused two or more species under the name illingworthi, but this is 
certainly one of them. 

The brush on the fifth sternite thins out on the apical half, leaving 
the basal half densely supplied with bristles, and the accessory plates 
are less stout than those of others seen by me. The eyes of the male are 
separated by the width of one ocellus only. A series captured hovering 
together at Goondiwindi (Queensland) shows very wide colour variations 
and no differences in terminalia. It also occurs in New South Wales, 
being very abundant wherever found. 


Metallea nigribarlis Aldrich. 

Aldrich 1926, 10.— MaUoch 1927, 331. 

This apparently less-common species is not represented from Victoria 
in the material before me, but I have it from New South Wales and 
Queensland. A series hovering together shows wide colour variations and 
no differences in terminalia. Malloch records it from Bidsvold (Q.)? 
and females may be included under Aldrich’s illingworthi type series. 
The species is very like cuprea and may be readily mistaken for it. 
Victoria to Queensland. 
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Metalled ilUngworthi Aldrich. 

M, divisa (Walker), — Senior-White, 1924, 114; 1925, 90. — Bezzi, 
1927, 234. — ^Limited to Australian specimens so named by both authors. 

i(. illingwortM Aldrich, 1926, 7. — ^nee. Malloeh 1927. 

Both Senior-White and Bezzi record M, divisa Walker from 
Australia, and judging from the illustration of the terminalia given by 
the former, I have seen no specimens to conform to it. Aldrich believed 
he had the same Queensland species as those two authors, and mentions 
the thick’’ brush of spines, uniform in length on the fifth sternite, these 
spines thinning out into long bristles towards the apex. Malloeh, on the 
other hand, draws terminalia, reputed by him to be from the same 
species, with the brush practically obsolete. Aldrich states that the eyes 
are separated by the width of two ocelli, a character I have not seen on 
the cwprea series, so it is possible that Aldrich’s species is not before me, 
and Malloeh ’s interpretation doubtless is mainly based on M, cuprea 
Walker. North Queensland. 

Subfamily CHBYSOMvnNAE. 

Australian species have been placed in several genera under this 
subfamily, but characters are not well established, standing as divisions 
no better than the similar divisions imder CaMphora, nor is it clear 
where natural clefts occur worthy of generic consideration ; therefore all 
forms in Australia are best relegated to the one genus. There are no 
satisfactory keys to species nor yet any comprehensive descriptions, and 
several species may yet prove to be complexes. The following notes give 
synonymy and biological data, the latter hitherto unpublished. 

Genus Chrgsomyia Desvoidy. 

Chrysomyia Desvoidy 1830, 444. — Patton 1925, 405. — ^Bezzi 1927, 
234.— MaUoch 1927, 326. 

'Pycnosoma Brauer and Bergenstamm, 1894, 623. 

PsUostoma Surcouf, 1914, 58. 

Microcalliphora Townsend 1916, 618. — ^Aldrich 1925, 20. — ^Malloeh 
1927,326. 

AcJioetandrus Bezzi, 1927, 235. 

Bucompsomyia Malloeh, 1927, 325. 

All the terminalia I have seen in this genus have slender forceps 
fused together along the median line, and the acces^ry plates are also 
slender. 

Chrysomyia inaisurdis Macquart. 

Ochromyia incisuralis Macquart 1849, 246.-r-Bigot 1877, 260. 
(Somomyia). — Surcouf 1914, 59. {Fsilostoma), — ^Patton 1925, 409. 
{Chrysomyia). — ^Bezzi 1927, 235. — ^Malloeh 1927, 327. 

Before me there is only one pair definitely belonging to this sp^^ 
as it conforms to colour pattern on the type, illustrated by Surcouf. The 
specimens accessible to authors may not be conspecific, as they are darker 
and tend to differ in the distance between the eyes. This darker form 
occurs plentifully in rain-forest areas and a series from Mount Glorious 
(Q.) is before me. A specimen from Cairns is reported to have been 
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reared from cow-dung and was labelled ''Sternopterina gigas'' by W. "W. 
Froggatt, and thus recorded by Johnston and Bancroft (Mem. Qu. Mus. 
vii. 1920, 12). 

Hah. — ^New South Wales and Queensland. 


Chrysomyia rwfifacies Maequart. 

Lucilia rnfifacies Maequart 1843, 146.— Maequart 1849, 243. 
iCalUp}iora).—FTOggSLtt 1918, 663 (larva). (Pycnosoma) .—Bezzi 1927, 
235. {Chrysomyia) . — Fuller 1932, 94 (larvae). 

Lucilia tasmmiensis Maequart 1849, 249. — Aubertin 1933, 431. 

^Somomyia saffranea Bigot 1877, 257. — Brauer 1899, 522. 

Womomyia melanifera Bigot 1877, 258. — Brauer 1899, 522. 

Chrysomyia alhiceps var. puioria Patton 1925, 409. 

Chrysomyia alhiceps Johnston and Hardy 1923, 33 (life cycle). — 
Malloch 1927, 327. — nec. Wiedemann. 

Chrysomyia alhiceps var rufifacies Patton 1934, 223 (fig. 4c, posterior 
spiracle of larva). 

The power attributed to this species, of burrowing into the living 
flesh, proves to he erroneous ; larva?, have been used in Brisbane surgically 
in the treatment of osteomylitis without inducing any trouble. The 
maggots are comparatively harmless and their predatory habits are 
greatly exaggerated. In experiments they breed together with maggots 
of Lucilia and Calliphora as long as the carrion is not advanced in decay, 
but a stage is reached when decay develops beyond that in which Lucilia 
and GalUphora are able to breed successfully and their maggots become 
weakened in consequence; this is the time when Chrysomyia maggots 
are liable to show their predacious powers. In a still further advanced 
state of decay Ophyra maggots thrive and, in their turn, prey on larvae 
that become weakened by disease. This simple series of progressive 
phenomena gives a better understanding of the relationship between the 
state of decay of carrion and the type of maggot fauna than has yet been 
published. Although Chrysomyia has been repeatedly reared on quite 
fresh carrion, the adults never seem to be drawn to it for oviposition 
under natural conditions, but will deposit on highly putrid carrion, 
whether other maggots be there or not. This has been shown by 
experiments in Brisbane. 

Chrysomyia micropogon Bigot. 

Somomijia micropogon Bigot 1888, 601. — Johnston and Hardy 1923, 
33. {Chrysomyia).— PsLtion 1925, 406.— Bezzi 1927, 235.— Malloch 1927, 
328.— Puller 1932, 83 (larva). 

Chrysomyia megacephala Bezzi 1927, 235. — Evidently referring to 
a form with large eye facets found in more northern parts of Australia 
and not certainly conspecific with the present species. 

This fly does not seem to oviposit on sheep very often, but reports of 
its virulent nature suggest that the animal dies within two days of 
discovery. The reports need confirmation. 
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The sequence of attack on carrion is uncertain, but apparently the 
species oviposits earlier than C. ricfifades, but not as early as Lucilia and 
Galliphora. The smooth skinned larvae, when in a mass, appear to 
shiver, and can be easily detected at sight ; they are not predacious. 

Ghrysomyia varipes Macquart. 

Lucilia wripes- Macquart 1849, 249. — Johnston and Hardy 1923, 33. 
{Ghrysomyia). — Patton 1925, 410 ( $ ). — ^Bez 2 d 1927, 236. {MicrocalU- 
phora). — Malloch 1927, 326. — Puller 1932, 86 (larvae). 

Ghrysomyia annulipes Patton 1925, 410 { S ). 

A well-known small carrion fly in sheep country, with a tuberculated 
larva. The fly oviposits on carrion in a very advanced stage of decay. 

Ghrysomyia flavifrons Aldrich. 

Microcalliphora flavifrons Aldrich 1925, 20 ( ^ ) . — Bezzi 1927, 236. 
—Malloch 1927, 326. 

Ghrysomyia fulvipes Patton 1925, 410 ( $ ) . 

Two females of the Illingworth material are before me. 


Ghrysomyia latifrons Malloch. 

Ewompsomyia latifrons Malloch 1927, 326. 

Two specimens come from the dense rain-forest of a gully near 
Mount Nebo road, Brisbane (part of the waterworks catchment area), 
so the species appears to be a rain-forest species of New South Wales and 
southern Queensland. The description is not very satisfactory and was. 
based on a singly male specimen, but it proves to be a valid species of 
Ghrysomyia, 

Subfamily Calliphorinae. 

Aphysstira new genus. 

Prom a Western Australian specimen Malloch described characters 
conforming with the present genus and placed it in Melinda.* Also he 
gave it the name of a species which he previously described from New 
South Wales, M, minuta Mall. 1936. He omitted to give the characters 
in his first description that would indicate the genus. Evidently more 
than one species occurs, and my specimens are from Tasmania. I select 
for the genotype the Western Australian species, the only one adequately 
described for generic recognition. 

The leading feature of this genus is the uncleft fifth sternite of the 
male, but otherwise the genus seems to be allied to PoUenia. This sternite 
has a spur-like process subapically placed and all the known speeimeim 
are small. 

Type. — Melinda minuta Malloch. W^tern Australia. 
: 

* MeliThOa is part of the Onesia group of the genus CaUiphora, dsMming by the 
absence of hairs on the squama, a Siaraeter liable to occur on A^ralian 0%esia 
species, and hence more applicable there than to Aphyssm-a, wMch is a genus more 
primitive than both Calliphom and PoUenia. 
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Genus PoUerm Desv. 

Key to species of Pollema, 

1. Light-coloured forms with tessellated abdomen j eyes of 

male separated by about the width of the ocellar 
tubercle. With very broad and elongated accessory 
plates and the aedeagus conspicuously elongate at 
apex . . . . • • . . « • . • • • flind&rm Hardy 

Bark forms with shorter aedeagus on all species examined 2 

2. Eyes on male separated by about the width of ocellar 

tubercle (N. S. Wales) . . . . . . . . . . sp. 

Eyes on male separated by the width of two ocelli or less 3 

3. Male with hairs on the face entirely light yellow. Eyes 

separated by the width of one ocellus. Terminalia 

not examined . . . . . . . . . . . . tasmanensis Macq. 

Hairs on face of the male dark at least on the upper half 4 

4. Eyes separated by the width of two ocelli. Accessory plate 

of medium width (Brisbane) sp. 

Eyes separated by the width of one ocellus 5 

5. Accessory plate broad. Normally with one median bristle 

on the posterior side of the anterior tibiae . . . . calamisessa Hardy 

Accessory plate of medium width. Normally with two 

median bristles on posterior side of anterior tibiae mortonmsis Macq. 

Accessory plate very narrow. Prons of male with abundant 

unusually long thairs Imtioepa Mhlloch 

Pollenia tasmanensis Macquart. 

P. tasmanensis Macq. 1849, 254. — Hardy 1926, 173. 

P. stolida Mallooh 1936, 21 (Sydney specimens only). 

This synonymy is new. Macquart recoi'd from Tasmania is 
evidently an error ; it is only known to me from the Sydney district. 

PolUnia calamisessa Hardy. 

P. calamisessa Hardy 1932, 340, 

P. stolida Malloch 1936, 21, — Typical form only. 

The synonymy is new. Malloch ’s characters given for his typical 
form come well within variations of this widely dispersed species. It 
occurs from Victoria (P. Erasmus Wilson colleetaon) to Queensland. 

PolUnia mortonensis Macquart. 

P, mortonensis Macquart 1854, 116. 

P.'nigrita Malloch 1936, 22. 

Prom .Tasmania to Queensland comes a species common in the 
southern areas, less plentiful around Brisbane, rather small, being from 
5 to 7 mm. long, and to which the above synonymy is applicable. 

Pollenia hirticeps Malloch. 

P. hirticeps Mall. 1927, 318 ; and 1936, 21. 

This is the common species of the Blue Mountains, New South Wales ; 
from Adelaide comes an ally (unnamed) which has the normal short 
hairs on the frons. 
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Genus CdUiphora Besvoidy, 

Key to subgenera. 

1. Eyes hairy. Abdomen entirely ochraceous yellow . . . . Adichosia 

Eyes bare 2 

2. Abdomen tesselated, being densely covered with a golden- 

brown pulverulent overlay Neopollmia 

Abdomen otherwise coloured $ 

3. Abdomen yellow, with a metallic blue-green median stripe Froekmi 

Abdomen entirely blue-green or almost so 4 

4. Aedeagus with the struts free. Squama black-brown with 

a white edge CalUphora 

Aedeagus with the struts fused with membrane to central 
tube throughout their length. Squama white, yellow, 
or dark, but never white-edged Onesia 

Key to species of subgenus Onesia. 

1. Large to average size, with forceps and accessory plates 

equally slender . . 2 

Accessory plates conspicuously broader than forceps, or if 
not then small species with a white pulverulent 
covering, and placed in couplet 9 below .... 4 

2. Eyes of male separated by the width of the ocellar tubercle rohusta Malloch 

Eyes of the male much narrower 3 

3. Eyes of the male separated by the width of two ocelli . . ruficornis Walker 
Eyes of the male separated by the width of one ocellus . . pubescens Macquart 


4. With lateral flanges developed to lie one beside each 

accessory plate, on one species triangular in shape, on 
the other twice as long as broad. Eyes separated by 
the width of the oeelmr tubercle . . . . . . spp. 

Without such flanges . . . , . . . . . , , . 5 

5. Accessory plates more than twice the width of the forceps, 

which are undulating in outline. Eyes separated by 

the width of two oe^li , . . . . . . . . . i olarJci Malloch 

Accessory plates normal, about twice or less the width of 

the forceps, which are not undulating in outline . . 6 

6. Struts of aedeagus fused together for practically their 

entire length, a character taken from figure, and not 
seen . . . . , . . . . . , . . . xanthocera Malloch 

Struts of the aedeagus fused for half their length .... 7 

7. Accessory plates ending abruptly, more or less expanding 

at apex. Eyes separated by the width of ocellar 
tubercle. Abdomen blue-green or blue . . . . clausa Macquart 

Accessory plates tapering at apex, not expanding apically 8 

8. Fourth tergite on both sexes with a dense pulverulent 

overlay hiding the ground colour. Eyes separated by 

the width of two ocelli . . . . . . . . . , dispar Macquart 

Fourth tergite not so covered . . . . . . . . . . 9 

9. Abdomen black-green, heavily covered with a whitish 

pulverulent overlay, through which the ground colour 
shows. Eyes separated by the width of two ocelli . . minor Malloch 

Abdomen blue-green, very lightly covered with a pulverulent 
overlay. Eyes separated by the width of one to two 
ocelli assimUis MaUci^ 


CaUipJiora dispar Macquart. 

C. dispar Macquart 1846, 195. — ^Brauer 1899, 524. {Somomyia ). — 
nee. Pattqn and others. 
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C. apicalis Malloch 1927, 312. — 

The synonymy is new ; both authors mention the pulverulent cover- 
ing on the apical tergite, which marks the species. My specimens are 
from Tasmania, but is recorded from New South Wales, 

Galliphora pubescens Maequart. 

G. pubescens Maequart 1849, 242. — ^Johnston and Hardy 1922, 192 
(in part). 

G. dispar Patton 1925, 399. — ^Hardy 1926, 173. — Bezzi 1927, 243. — 
nec. Maequart, nec. Malloch. 

W. australica Malloch 1927, 314. 

W. cyamscens Loew.— Brauer and Bergenstamm 1891, 420. — 
Apparently a manuscript name only and may belong here, as the species 
seems to be represented in every collection. 

The synonymy is new ; in addition, this species is responsible for the 
record of C. erythrocephala from Brisbane, as the late E. W. Ferguson 
misnamed one in the Johnston and Tiegs collection. It is quite common 
in New South Wales and Queensland. 

Galliphora robmta Malloch. 

C. Tobusta Malloch 1927, 313. 

Prom New South Wales and Queensland, but rare in the latter State. 

Galliphora ruficomis Walker. 

Musca riificornis Walker 1857, 215. 

Galliphora sp. Hardy 1926, 173. 

Galliphora metalUca Malloch 1927, 317. 

The synonymy is new. I believe I am correct in placing here the 
name given by Malloch, although I have not seen the species from New 
South Wales, It is a common Tasmanian form which extends at least 
into Victoria. 

Galliphora ass-milis Malloch. 

0.’ pubescens Johnston and Hardy 1922, 192 (in part). 

0. assimUis Malloch 1927, 317. 

0. d'ispar Malloch 1927, 312 — nec. Maequart, nec. Patton. 

The synonymy is new. Large specimens and the typical smaller 
ones show a wide distribution over Queensland ; see note under C. minor, 

Galliphora minor Malloch. 

C, clausa Bezzi 1927, 245 — nee. Maequart. 

C. minor Malloch 1927, 314. 

The synonymy is new. In addition, the drawings of terminalia 
given for C. plebeia Malloch suggest the same species, but is said to have 
enlarged eye-facets and the frons very narrow. 

In Brisbane there are three small species commonly found frequent- 
ground together. G. minor is heavily powdered on a black-green 
abdomen, and the aedeagus is relatively small. G, assimiliSf larger in 
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average size, has the pulverulent covering less dense on a blue-green 
abdomen, and the aedeagus is relatively longer. G* clama has a bluish 
abdomen with hardly any covering, which marks its identity under field 
conditions. Queensland j widely distributed. 


CaUiphora clausa Maeqiiart. 

C. clausa Macquart 1848, 55. — Brauer 1899, 524. — Hardy 1926, 172 
— nee. Bezzi. 

0. pusilla Macquart 1854, 130. — Brauer 1899, 524. 

C. sp. Malloch 1927, 311. 

C. accepta Malloch 1927, 316. — Fuller 1933, 325 (life history). 

The synonymy is new. The closed and nearly closed fifth radial 
cell is not an uncommon feature of this species, and I have one male and 
a series of females from various States with the character. Bezzi records 
clausa from North Queensland, but the record evidently refers to 0. 
minor, which also sometimes has the cell almost closed. Specimens are 
from Tasmania., South Australia, Victoria, New South Wales, and 
Queensland. 

CalUphora clarki Malloch. 

C. darhi Malloch 1927, 316. 

I may be wrong in the identification of this species, the description 
of which agrees with a Queensland species before me and upon which 
I have based the characters given in the key ; the type locality is Western 
Australia. 


CalUphora xanthocera Malloch. 

C. xanthocera Malloch 1927, 313. 

If the struts of this species be correctly drawn, they must be fused 
along the median line to a greater extent than normal. I have not seen 
this character which is used in the key, but specimens from Donna 
Buang, a mountain near Melbourne, may be identical; the male lacks 
the aedeagus and cannot be identified with certainty. The type locality 
is Kosciusko. 

Genus LucUia Desvoidy. 

Key to species o£ LucUia, 

1. With upstanding hairs above metathoracie spiracle; dorso- 

eentral bristles arranged 2 :3 (HemipyreUia) . . 2 

Without upstanding hairs above metathoracie spiracle; 

dorsoeentral bristles arrange 3 :3 3 

2. Face with a golden pulverulent covering. Thorax and 

abdomen partly yellow-orange. Lateral lobes (border- 
ing genital cavity anteriorly to accessory plates) well 
developed and hairy ■ . . . . . . . . . . fefgusoni Patton 

Pace with a silvery pulverulent covering. Thorax and 
abdomen without yellow-orange colouring. Lateral 
lobes restricted and very sparsely haired. Male with ^ 

eyes conspicuously separated WiedeM^' ^ 

3. Subcostal sclerite with one or more upstanding bristles. 

Eyes on male closely approximate (iMcUia) .. . . 4 

Subcostal sclerite with only decumbent pubescence 

(Phenicia) 5 
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4. Anterior pair of postsutural acrostiehals more advanced 
than second pair of postsutural dorsocentrals. 

Antennae orange . . . . • • • • • • * • flavicoTnis Malloch 

Anterior pair of postsutural acrostichals level with or 
slightly posterior to second pair of postsutural dorso- 
eentrals. Female with two antero-dorsal bristles on 
middle tibiae . . . . * • • • • - • • papuemis Maequart 

6. Abdominal sternites of male with outstanding long hairs. 

Anterior femora normally with its colour metallic 

green . . . . . . . • • • • • • • ciiprma Wiedemann 

Abdominal sternites of male less tufted in appearance, so 
that the hairs appear uniformly short. Anterior 
femora normally steel-blue in colour . . . . . . serieata Meigen 

Distribution of Species of Lucilia. 

£. cuprina Wied. 1830 (Musca) was described from China, but is 
supposed to be originally African, and has spread throughout the tropics. 

L, sericata Meigen appears to be European and Asiatic and has 
spread throughout the more temperate areas. In Australia the distribu- 
tion overlaps so that, as in Brisbane, wherever difficulty in 
distinguishing females on the accepted characters is evident, there is 
reason to suppose that a certain amount of interbreeding takes place. 
This would account for many unsatisfactory identifications in collections. 

L. flavicornis Malloch 1927, is at present only known from Queens- 
land and was reduced by Aubertin to a local variety of L, porphyrma 
Walker 1857, known from India, Japan, and Java. 

L, papiunm Maequart 1843, is, I think, L, tamianensis in Prog- 
gatt’s Farmer’s Bull. No. 95, 1915, p. 26 nec. Maequart. It is known 
from Queensland and New South Wales. 

L. Ugvrriens Wiedemann 1830, is abundant in North Queensland, 
but also occurs in the South. Desvoidy’s description of L, germanica 
reads like the same species, the locality given being '‘Nouvelle Hollande 
et de ITsle de France.” The latter is part of Prance, and so the species 
might be a Phormia as was suggested by Aubertin 1933. Nevertheless, 
W^ker’s identification from Adelaide can hardly be correct and possibly 
was based on Ghrysomyia rufifacies Macq. 

£. fergusoni Patton 1925, is common in the dense shore scrub and 
spreads to the open forest in the spring. It was reared by me from a 
pupa collected under a dead bird in the bush at Sunnybank several 
years ago. South Queensland and New South Wales. 

Genus Sarcophaga Meigen. 

The species in this genus form three main groups already dealt 
with in prior papers. The following notes bring the available informa- 
tion to date. 

Evidently S. ondkro^i J. and T. is mainly inhabiting the sheep 
country in all mainland States. 

S. synia J. and T. has two allies, one found on the seashore, near 
Brisbane, the other reared from the Cossid moth pupa Xyleuies at the 
roots of Bassia guinquecuspis (the roly-poly) from Boggabilla, New 
South Wales, and on another occasion from Dirranbandi, Queensland. 
All three species belong to the S, crino-^o-group, which is limited to the 
Oriental and Australian regions. 
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It is still uncertain if S. omega J. and T. is conspecific with. S, kriahi 
Parker. The latter is an island species of the northern hemisphere, the 
former mainly inhabits the more arid sheep country of Queensland and 
New South Wales, but extending to Western and South Australia. There 
is no evidence yet to show a continuity in distribution as it appears to 
be absent from the equatorial belt and is rare in the coastal regions of 
Queensland. On the other hand, I am unable to find anything like a 
valid structural difference between the two. 

8, gamma J. and T. proves to be 8, orcMdea Bott. as claimed by 
several authors, and its distribution includes the equatorial zone; some 
specimens are from the island of Manus. 


Sarcophaga bancrofti J. and T. 

8, bancrofti J. and T. 1921. — 8, fergusom J. and T. 1922, nee. 
Hardy 1936. 

I have examined the Johnston and Tiegs types of both these, 
and have concluded they are conspecific. My identification of the latter 
in 1936 was based on a unnamed species. That new species was in the 
Johnston and Tiegs collection but left unnamed by them, and all the 
named specimens are 8, bancrofti. Again, the subgeneric position may 
prove doubtful, and it may yet be moved from subgenus 8arcoplmga and 
placed in Parasarcophaga as a decadent type. The female, now known, 
conforms with the predicted characters already given in key form by 
me (1936). The female allotype is from near Goondiwindi. 


8, fergusonina n.sp. 

8. %fergmoni Hardy 1936, 95, nec. J. and T. 1922. 

As my provisional identification of 8. fergu^oni has proved incorrect 
and the name sinks to synonymy, it is necessary now to erect a new 
name for the species I had then before me, and had based on two males 
from Goondiwindi, Queensland. A third specimen is in the Johnston 
and Tiegs coUection, but poor in condition. 


Helicobia australis J. and T. 

In accordance wdth the classification by Ehodendorf (1937), this 
species should be referable to genus Pierretia Desvoidy 1863. 

Tonnoir (1938) maintains Helicobia is a reasonable position for the 
species ‘'in spite of discrepancies,’’ but the relationships are bound up 
primarily with the Palaearctic fauna, not with that of North America 
to which HeUcobia belongs; therefore several other names take prece- 
dence, reducing Helicobia to a synonym. 

Tonnoir regards the lateral processes of the sheath as being 
of the filaments, and hence he makes erroneous drawings of the aedeagus. 
The allotype female in the Australian Museum, Sydney, was overlooked 
by him, for he erected a‘ second allotype. 
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A SURVEY OF THE ECTOPARASITES OF DOGS 
IN BRISBANE, QUEENSLAND, 

By F. H. S. EobertSj D.Sc., Animal Health Station, Yeerongpilly. 
{Bead before the Boyad Society of Queensland, 21th November, 1939.) 

In 1935 a cheek-list of the arthropod parasites occurring on domestic 
animals in Queensland was published (Roberts, 1935). Sixteen species 
were noted as having been recorded from the dog. Since then, 101 
dogs in the Brisbane area have been examined. The incidence and 
prevalence of the various ectoparasites encountered are given here. 

The animals examined comprised a wide range of breeds, and 
included house dogs, dogs used at the saleyards and abattoirs for drov- 
ing stock, and dogs maintained by the Brisbane City Council for catching 
rats. 

Each dog was dusted with derris powder and afterwards combed 
on to a sheet of paper. No claim is made that every ectoparasite was 
collected. The numbers secured, however, are considered to represent 
average samples of the populations present. 

Sephoitaptera. 

Fleas were present on all dogs, a total of 3,358 specimens, being 
collected. Five species were represented, namely, Ctenocepholides feSAs 
Bouche, C. cams Curtice, Puleoo irritans L., Nosopsyllus {Geratophyllus) 
fasciatus Bose., and Pygiopsylla congrm J. and R. 

CtenocephaUdes canis Curtice, — ^The dog flea was taken from 88 
animals (8742 per cent.). It comprised 33-75 per cent, of the total 
fleas collected. Most of the specimens came from the saleyard and 
abattoir dogs. 

CtenocephaUdes felis BouchA — ^Present on 95 dogs (94-06 per 
cent,), the number of cat fleas collected represented 64-9 per cent, of 
the total fleas examined. 

The greater prevalence of C. felis in the Brisbane area is also borne 
out by the fact that of eighteen outbreaks of fleas in houses, stables, &e., 
recorded in this area during the past three years, fourteen were as^i- 
ated with this species. The remaining four outbreaks were divided 
evenly between <7. cams and P. irritans. 

Apparently C. feUs is more common in warm climates than C, cmm* 
Rothschild (1910) draws attention to this feature as does also Bedford 
(1932). 

Pidex irritans L. — The human flea was found on only 12 dogs 
(11-9 per cent.). The total number of this species collected w;as 40, 
the highest number to be taken from any one animal being 12. 

In the writer’s experience, F. irritms is not a very common flea in 
Southern Queensland, being most frequent along the coast. Here 
been seen in outbreaks among pigs and poultry and is the species ^llly 
concerned in the infestation of seaside dwellings. 

Pygiopsylla congnia J. and R. — ^Normally parasitic on the water 
rat, Eydromys chrysogaster, two specimens of this flea were taken from 
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a house dog. Subsequent enquiries showed that the dog was aceustomed 
to Yirit river banks where this rodent abounds. 

NosopsyUus (Cemio'phyllus) faseiatus Bose.— A ringle specimen of 
this rat iel was found on a house dog. This species m regarded ^ 
beiug most prevalent in temperate climates and a search throu^ the 
records of rat flea surveys in Queensland confirms tins. Ut l,o(J9 rat 
fleas examined by Burnett Ham (1907) in Brisbane only 0-37 per cent, 
were A. fcDsovitus. The species was not seen by Fielding (1927) among 
536 rat fleas at Townsville and was also absent from 1,68* fleas examined 
by the Health Department of the Brisbane City Council in 1935. 

It is interesting to note that the plague flea, XenopsylU clieopis, 
which is common among rats in Brisbane, was not found on any dog, 
even among those employed for rat catching. 

Another flea infesting dogs in Queensland, but not seen in this 
suirvey, is the red flea of the rabbit, EchidnophoQd Wiytyniccohii- It has 
been taken on dogs at Miles, Goondiwindi, and Charleville. 

Mallophaga and Siphuncxjlata. 

Lice were found on eight animals (7*9 per cent.) . The biting louse, 
Trichodectes cmis, occurred as very light infestations on three dogs 
(2-97 per cent.). The sucking louse, Linognathus setosus, was found on 
four dogs (3-96 per cent.), and the kangaroo louse, Het&rod&xus longi- 
iarsus, on one dog (0-99 per cent.). 

The presence of H. IcmgitcM'sus in Brisbane is of interest as pre- 
viously it had been found only on dogs in Western Queensland. The 
infested animal was a Kelpie from the abattoirs. 

IxoDomni.. 

Of the four species of ticks recorded from dogs in Queenslmd, only 
one was seen in the survey. The common brown dog tick, BJupieephal^s 
sangmneus, occurred on 15 dogs (14-85 per cent.). 

SUMMAEY. 

The results of a survey of the ectoparasites of 101 dogs in the 
Brisbane area are summarised below in tabular form. 

Table 1. 


Species previously recorded. 


CtenocepThoUdea felis . , 
OienocephaUdea cania . . 

Pukx irritana 

NoaopayUua faadatua . . 
Trichodectea ccmia 
IdmgnatJma aetoatta . , 
Meterodoama longita/ma 
EMjdcepMm acmgumma . 
BoopMkta auatrdlia . . 
Ixodea Iholocydus 
Amblyonvma triguUcetum 
Sarcoptea aoobiei coma 
Otodedea cynotia 
Demodex cards 
TromMcula Jdrati 
LmmerdyoMa auatralienaia . 


Present In 
tills Survey. 


H- 

4 * 

4 - 

+ 

+ 

+ 

+ 

+ 


No, Doga 
Infested. 1 

per Cent. 

Bogs 

InfosM. 

95 

94*06 

88 

87*12 

12 

11*88 

1 

0*99 

3 

2*97 

4 

3*96 

1 

0*99 

16 

14*86 



Echddnophuga myrmecobii and FygiopsyUa oongrua are recorded 
from the dog in Queensland for the first time. 
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THE MIDDLE DEVONIAN RUGOSE CORALS 
OF QUEENSLAND, II. 

THE SILVERWOOD-LUCKY VALLEY AREA. 

By Dorothy Hhju, M.Se., Ph.D. 

(Bead before the Royal Society of Queensland, 21th November, 1939.) 

Pl^VTBS II. AND III. 

Summary. — The Rugose coral fauna of the Silverwood Series is described, and 
is considered to indicate a Lower Middle Devonian (Oouvinian) age. The^ fauna is 
allied to that of the Nemingha limestone of New South Wales. 

The four limestones from which Eugose corals are described below 
occur with others more marmorised in the Silverwood Series of the 
Darling Do^vns (Richards and Bryan, 1924, p. 58). The limestones 
form disconnected lenses almost at the top of the andesitic tniffs and 
lavas forming the lower part of the Silverwood series. They are all 
thought to be on the same horizon ; immediately above them is a curious 
agglomeratic rock made up of fragments of these fossiliferous limestones 
in a gi'oundmass of andesitic tuff, like the ^‘agglomerate’’ associated 
with the Nemingha limestone of New South Wales. Six hundred feet 
above this agglomerate is a conglomerate, still in the andesitic tuff series. 
The upper part of the Silverwood series consists of banded cherts and 
shales. 

The Silverwood limestone fauna contains the following Rugosa: — 

Family ACANTHOPHYLLIDAE. 

Acanthaphyllum sp, cf. mansfieldense (Dun). Barnes Qy. (?). 

AcanthopJiylhim sp. cf. dianthm (Goldfuss; Le Maitre). Limestone 
Siding; portion 107, parish Wildash (Elbow Valley). 

Aoanthophyllum sp. Silverwood. 

Family DISPHYLLIDAE. 

Frismatophyllum latum sp, nov. Barnes Qy. 

Prismatophyllum denmm. sp. nov. Lomas North. 

Family FAVISTELLIDAE. 

Fasciphylliim aff. conglomeratum (Schliiter). Limestone Siding. 

Family MUCOPHYLLIDAE. 

Pseudamplexus sp. Limestone Siding ; Lomas North. . 

^.Chlamydophyllum sp. Limestone Siding. 

Family SPONGOPHYLLIDAE. 

Spongophyllum haly sit aides var. minor var. nov. Limestone 
Siding; Lomas North. 

Xystriphyllwm dunstmi (Etheridge). Lucky Valley. 
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Xystnphyllum insigne sp. nov. Barnes Qy.; Limestone Siding; 
Lomas North. 

Family STREPTELASMIDAE. 

Streptelasma sp. Limestone Siding. 

Age of the Fauna. — Acan,tliophyllum sp. ef. mmisfieMense is closest 
to Lower Devonian forms, but bears some resemblance to Couvinian 
species. ^ A. dianthus (Le IMaitre) occurs at the boundary between 
Coblenzian and Couvinian in Prance. PrismafophyUum latum is close 
to Couvinian forms from North America; P. elensum is closest to the 
German Prasnian P- ananas Goldfuss, Freeh, but has resemblances to 
the American Middle Devonian P. sedgwicki Ma, and to the Victorian 
(Lower Devonian?) P. approximans (Chapman). Fasciphyllam 
co7iglonieratum is characteristic of the Givetian of Germany. The 
Mueophyllidae resemble those of the Lower Devonian of Europe. 
SpongophyUmn holy sit oides occurs in the Nemingha and Moore Creek 
limestones of New South Wales. Xystriphylliimi dunstani is character- 
istic of the Couvinian Clermont limestones in Queensland, and X. insigne 
occurs at Attunga, New South Wales, on a horizon regarded by Etheridge 
as almost certainly equivalent to the Moore Creek limestone. Streptel- 
asmidae are known from the Ordovician to the Devonian. Thus the 
fauna would seem most reasonably placed as Couvinian, and is po^ibly 
Lower Couvinian. It shows no very close relation to any European or 
American fauna, however; Spongophyllum lialysit aides occurs with 
Pseudamplex^is sp. at Beedle’s Freehold (por. 163, par. Nemingha), 
which is practically the type Nemingha limestone, and this is the closest 
comparison that can be made with other Australian faunas, as Richards 
and Bryan (1924, p. 99) have already pointed out. 

Family AGANTHOPHTLLIDAE. 

Aeanthophyllidae Hill, 1939a, p. 220 ; 1939b, p. 56. 

Genus Acanthaphyllum Dybowski. 

Acanthophyllum Dybowski, 1873, p. 339; 1874, p. 493. 

Acanthophyllum ; Hill, 1939a, p. 222; 1939b, p. 56. 

Genoleotatype (chosen Sehiliter, 1889, p. 38) ; CyathophyUum 
heterophyllum Edvrards and Haime. Middle Devonian, Eifel. 

Diagnosis. — Large, simple Rugosa with a wide dissepimentarium of 
small, highly-arched dissepiments, with shallowly concave, axialiy 
deepened tabulae, and with long but unequal major septa. The axial, 
ends of the major septa are arranged in groups in the tabularium, and 
are straight, or curved vertically, the curvature differing in degree from 
group to group ; the cardinal septum is typically short, and^ one septum, 
not a proto-septum, extends to the axis. The septa show different types 
of modification ; they are frequently much dilated, either in the dissepi- 
mentarium, or more rarely in the. tabularium, or in both; towards the 
periphery they may be thin and lined with lateral dissepiments; in the 
tabularium they are sometimes waved and carinate. 

Range . — ^Fairly common in the Lower Devonian of Europe, and 
very common in the Middle Devonian of Europe. Lower and Middle 
Devonian of Australia. 
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AcanthophyUum sp. cf. mansfieldense (Dun). 

(Plate II., figs, la, b.) 

Material— One specimen, P. 3412, University of Queensland 
Collection. Silverwood (probably from Barnes’ Qy., Morgan Park). 

Description.— A fragment 30 mm. in diameter and 5 mm. in length 
of the calical end of a corallite shows 20 major septa, 17 mm. long, 
extending unequally almost to the axis, alternating with 20 minor septa 
14 mm. long. The septa of both orders are much dilated, in contact in 
a zone about 4 rnm. wide, beginning 2 mm. outside the inner ends of 
the minor septa, but with narrow interseptal alleys between them out- 
side this zone, in which lateral dissepiments are present, or inosculating 
dissepiments; in the peripheral regions the thick septa may be partly 
replaced by stacks of naic dissepiments. In the tabularium the septa 
are carinate. The tabular floors are concave, with a median notch, and 
the tabellae are not arched. The dissepimental floors representing old 
calical margins are flat peripherally and steeply inclined into the 
tabularium. The dissepiments are small, unequal, and rather elongate. 

Bemarks. — The fragment resembles the Coblenzian Acanthophyllids 
in the great thickness of the septa and their naic degeneration, but in 
having lateral dissepiments it is similar to the Couvinian forms called 
Bhopalopkyllum by Wedekind. It appears closer to A. mansfieldense 
(Dun; TTill, 1939a, p. 223, pi. xv., figs. 1-3) from the Lower Devonian 
of Loyola, Victoria, than to any other figured AcanthophyUum, but 
identity is not complete. 

AcanthophyUum sp. (Plate II., fig. 2.) 

Cyathophyllum sp., Biehards and Bryan, 1924, p. 97, Elbow Valley. 

Material. — One fragment F 3413, University of Queensland Collec- 
tion, embedded in matrix, from Limestone Siding. One thin section, 
F 3414, from por. 107, parish Wildash (Elbow Valley), Silverwood. 

Diagnosis. — Acanthopl^Uum with a narrow peripheral stereozone, 
and with septa almost straight and equally dilated. 

Description (of a transverse section). — ^At a diameter of 15 ram., 
just below the caliee, 27 major septa alternate with 27 minor septa ; at 
the periphery those of both orders are dilated so as to be in contact in 
a peripheral stereozone about 1 mm. wide; thence to their inner ends 
all the septa are rather dilated and almost straight, the dilatation being 
approximately equal; many are wavy or perhaps carinate, or with a 
alight swelling at the axial end; except. for the two on either side of 
the counter septum, which are very long, the axial ends of the minor 
septa project just beyong the dissepimentarium, which is about 4 mm. 
wide. The axial ends of the major septa are long and unequal, but 
straight, and arranged in groups in the manner characteristic of the 
genus. The tabularium is about 6 mm. wide. 

Remarks. — ^Only transverse sections are available. They have a very 
close resemblance to CyatJiophyllum dianthus Goldfuss of Le Maitre, 
1934, p. 153, pi. V., figs. 13-14 (not necessarily of Goldfuss or any other 
author) from the Chaudefonds Limestone of France, which is regarded 
by Le Maitre as the equivalent of the uppermost Coblenzian and lowest 
Couviman of Germany and of the upper part of P, and G^ in Bohemia. 
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Acmithophyllum sp. (Plate II., %s. 3a-c.) 

Material, — 3415, University of Queensland Collection. Silver- 
wood. 

Diagnosis, — AcanthophyUum in wliieli the wavy septa are so dilated 
as to be in contact in the outer three-quarters of the dissepimentarium. 

, Description, — The corallum is large, and cylindrical or ceratoid. 
At a diameter of about 20 mm. there are 33 uncurved major septa inter- 
digitating at the axis, alternating with minor septa which extend 
two-thirds of the way to the axis. The septa are so dilated as to be in 
contact to^ form a peripheral stereozone in the outer three-quarters of 
the dissepimentarium, and inside this they remain considerably dilated. 
They are wavy in transverse section. The tabulae are close, concave 
with a median notch, and incomplete. The dissepiments of the inner 
part of the dissepimentarium are inclined at about 45°. 

Remarks, — This specimen might be the same species as the one 
described immediately above, but it shows very much greater septal 
dilatation. I Imow of no figure with which is could be closely compared ; 
the dilatation is different from all other Acanthophyllids. 

Family DISPHYLLIDAE. 

Bisphyllidae Hill, i939a, p. 224, 

Genus PrismaiophyUmn Simpson, 

Prismatophylkm Simpson, 1900, p. 218. 

Prismatophyllum ; Lang and*Smitli, 1935, p. 558, q,v, for synonymy. 

Prismatophyllum ; Hill, 1939a, p. 229, q,v. for review of range and species. 

Genotype. — Prismatopliyllim prisma Lang and Smith, loc, cit. 
Lower Middle Devonian. Onondaga Limestone, Falls of Ohio, U.S.A, 

Diagnosis . — Cerioid Rugose corals with septa which may or may not 
reach the axisj tabulae typically differentiated into a horizontally dis- 
posed axial series and an axially inclined periaxial series; and typically 
with numerous, small, globose dissepiments. 

BaTige. — ^Lower, IMiddle, and Upper Devonian. For details, see Hill 
loc, cit, 

Prismatophyllum latum sp. nov. (Plate II., figs. 4a, b.) 
PhiMipsastraea cf. grandis Dun, Richards and Bryan, 1924, p. 99, pL xv., Bg. 5. 

Barnes Qy. (near Morgan Park), Silverwood. Lower Middle Devonian. 

Eolotype.—F 3417, University of Queensland Collection, figured 
loc. dt. 

Diagnosis. — PnsfnaiophyUvM with numerous Kpta, the major septa 
being but little longer than the minor;, with a wide dissepimentarinm 
and globose tabellae arranged in concave tabular floors. 

Description. — ^The coraJlnm is cerioid, one small fragment only of 
an apparently spreading corallum being known. The eorallites axe 
unequal, the largest being 15 mm. in diameter; the smaller oorallit^ 
are foxmd round the edg® of the larger, as if by intermural increase. 
The walls dividing the eorallites are thin, and difideult to see in the hand 
specimen. There are about 44 septa in the larger eorallites, ra^er 
closely spaced and thinner near the periphery than near the tabularium. 



154 PROCEEDINGS OF THE ROYAL SOCIETY OP QUEENSLAND. 

and slightly carinate. The major septa are but little longer and thicker 
' than the minor septa, extending just within the tabularium, which has 
about one third, the diameter of the larger corallites, but more than this 
in smaller corallites. The tabular floors are slightly concave, and the 
tabellae are rather large and arched, and distant. The dissepiments 
are globose, fine and numerous, horizontally based or slightly inclined 
towards the periphery in the outer series, but steeply inclined towards 
the axis near , the tabularium. They do not always extend completely 
across an interseptal loculus ; many inosculate. 

Beymrl's—Oi all the described species of Prismatophyllum, this 
species is closest to P. cJuilkii (Chapman) from the Lower or Middle 
Devonian limestone of Lilydale, Victoria, from which it differs only in 
having nearly twice the number of septa for any given diameter of 
corallite. It resembles also the American Couvinian P. amm Whitfield, 
Stewart (1938, pi, 9, figs. 11, 12) and P. tnmcahim Stewart (1938, 
jdL 10, figs.l, 2), but has thinner walls. 

Prismatophyllum densum sp. nov. (Plate II., figs. 5a, b.) 

Eolotype (only specimen known). — F 3416, University of Queens- 
land Collection. ‘'Large Tryplasma Horizon,’^ Silverwood — i.e., from 
either Morgan Park, Limestone Siding, or Lomas North ; the matrix and 
preservation suggest to W. H. Bryan that it is from Lomas North, 
Couvinian, Lower Middle Devonian. 

Diagnosis, — Prismatophyllum with clisioid axial structure and 
numerous very long carinate septa, not dilated at the inner edge of the 
dissepimentarium. 

Description — The holotype is a flat fragment 14 x 7 x 3 cm. Indi- 
vidual corallites are from 5 to 10 mm. in diameter, with an average of 
8 mm. The corallites are polygonal with straight or gently curved 
walls, which may in places in the transverse sections, have a minor 
zig-zagging, the median dark line moving a little towards the axis of 
the corallite at the septal bases. Increase was not observed. The 19 or 
20 very long major septa are waved, but their general course is straight 
from the wall to the axis, where they interdigitate, and sometimes twist 
slightly. The alternating minor septa are a little more than half as 
long as the major septa', and are also waved. All the septa are fairly 
thin, without any zonal thickening. There are six or seven series of 
dissepiments, all save the innermost being rather broadly and horizon- 
tally based ; the inner series is more steeply inclined towards the axis. 
The tabularium is about one-third the width of the corallite, and has two 
series of tabellae, the outer series of horizontally disposed Wt concave 
plates, and the inner of convex, dissepiment-like plates arranged to form 
an axial dome. 

Remarks. — Only three other species of Prismatophyllum have a 
clisioid axial structure — ^the Victorian P. approximans (Chapman, 19l4, 
pL xlvii., figs. 5, 6) from the Thomson River, the American Middle 
Devonian P. sedgwicki (Edwards and Haime, Ma, 1937, pi. iii,, fig. 3), 
and the German Prasnian P. anmias (Goldfuss, Freeh, 1885, pi. iii., fig. 
^H) . P. dermm differs from approximans in not having the septa dilated 
iff ^ section, and in having the outer series of taballae horizontal 

^ of inclined. It differs from sedgwicki Ma similarly, and in the 

length of the septa; from ananas Freeh it differs only in the 
of the septa and in the slightly greater size 
^ It is thus closest to the Frasnian an/inaj^. 
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Family FAVISTELLIDAE (or COLUMNAEIIDAE). 

Typical Genus : — Favistella Hall, 1847. 

Cerioid or sub-phaceloid Rugosa with complete tabulae and short 
minor septa, sometimes with a single, impersistent series of elongate, 
and usually vertically inclined dissepiments between the septa. 

Range. — The family is’known from the Upper Ordovician of Europe 
and America, the Silurian of Europe, and the Devonian (but not the 
Upper Devonian) of Europe and Australia. 

Remarks. — The group here considered has already been discussed 
in some detail (Hill, 1939a, p. 240) when it was thought doubtful that 
the genotype of Golumnaria (C. sidcafa Goldfuss) from the Mddle 
Devonian of Germany belonged to the same genus as 'the species C. alveo- 
lata Goldfuss from the Ordovician of America, on which most authors 
have interpreted Columnaria^ Goldfuss, and which is synonymous with 
Favistella stellata Hall, 1847, the genotype of Famstella. Smith is still 
of the opinion (in Hit.) that sulcata is of the same genus as alveolata; 
but Weissermel (in Hit.) considers, like myself, that sulcata is a 
Disphyllid. The matter is still in abeyance, and while the family relation 
of sulcata is in doubt, it seems best to take Favistella, on the nature of 
whose type we all ^ree, as the type genus for the family around alveo- 
lata Goldfuss. For the genera considered to belong to this family, see 
Hill loc. cit. 

Genus Fasciphyllum Schliiter. 

Fasciphyllum Scliliiter, 1885, p. 52; 1880, p. 305 (47). 

Fasciphyllnm ; Lang and Smith,- 1935, p. 548. 

Genotype (by designation) . — ‘ ^ Fasclcularia f ’ ’ conglomerata 

Schliiter, 1880, p. 147, Givetian, Eifel, Germany. 

Diagnosis. — ^Phaeeloid Eugosa; the slender corallites have a narrow 
stereozone, a single series of elongate dissepiments between the long 
major and short minor septa, and distant, complete, sagging tabulae. 

Range. — ^Lower Devonian of Eastern Alps; Middle Devonian of the 
Eifel and Queensland. 

Remarks. — The genus has been discussed by Hill (1939a, p. 241). 
The large dissepiments suggest relation to the Spongophyllidae, but in 
the Favistellidae dissepiments arise between the septa, and do not cause 
the septa to become discontinuous, as in the Spongophyllidae. 

Fasciphyllum afif. conglomeratim (Schliiter). 

(Plate II., figs. 6a-c.) 

^ ‘ FascieulcTiOi? ^ ^ conglomrcrata, ^hiuter, 1880, p. 147 ; 1881, p. 220, p. ix., figTS. 1-4. 

Givetiaa, Eifd, Germany. . 

Fasciphyllum emglomeraium Schliiter, 1885b, p. 52. 

Hdlotype. — Schliiter ’s types are probably at Bonn. The diagnosis 
given below is based on his figures loc. mi. 

Diagnosis (for. conglomeratum Schliiter). — Fasciphyllum, wi& 
corallites about 3 mm. in diameter. 

Description (of Silverwood specimen, from Limestone Siding, 
F 3418, University of Queensland Collection). — The specimen is a small 
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fragment 5-5 x 3*5 x 1*5 cm., in a re-crystallised, fine-grained, white 
limestone. The corallum is phaceloid, the corallites varying m diameter 
from 2 to 3*5 mm., and in distance apart from 0 to 3 mm. The twelve 
major septa extend from the wall to the axis, where in some corallites 
they appear to touch; the minor septa are short. The septa never show 
discontinuity ; they are all stout, and their bases are expanded to form 
a narrow peripheral stereozone. There is a single series of dissepiments, 
the bases of the more elongate being more steeply inclined than the others. 
In one or two places there may have been a second but incomplete series 
of dissepiments. The tabulae are complete, sagging, and rather distant. 

Emnarhs,—Hi.e resemblance between the Silverwood specimen and 
t£e German species is very striking, but its preservation is so poor that 
a direct equation to the German form is too great an assumption. 
According to Lang and Smith (1935, p. 548), F. conglcmeratum prob- 
ably reaches its maximum in the String ocephalus limestone, bnt appar- 
ently occurs also in the Crinoid Shales. Kayser (1923, p. 198) regards 
the latter as the base of the Givetian in Germany, and the former as its 
main development. The Lower Devonian species F, syringoporoides 
(Charlesworth, 1914, p. 366, pi. xxxi., fig. 1) from the Alps has corallites 
only 1 mm. in diameter. 

Family MUCOPHYLLIDAE. 

Typical Oezms: Muoophyllum Etheridge. 

Simple Eugose corals with the approximately equal compact major 
and minor septa dilated and in contact so that dissepiments are entirely 
suppressed, and with complete and distant tabulae. 

Bange. — ^Ludlovian of Gotland and New South Wales; Lower 
Devonian of Europe ; and Middle Devonian of Germany. 

Remarks. — ^The other genera placed in this family are Pseudam- 
plexus Weissermel and those listed below with references and -genotypes, 
as possible synonyms of Pseudamplexus. They are the Ludlovian 
Pseudomphyma of Gotland and Mucophyllum of New South Wales; the 
Lower Devonian Pseudamplexus and its synonym Pselophyllum of 
Europe ; and the Middle Devonian Aspasmophyllum of Germany. All 
of these forms have major septa very little longer than the minor septa ; 
Mucophyllum and Aspasmophyllum are patellate forms, as is one species 
of Pseudomphyma, but most of the forms placed by Wedekind in Pseu- 
domphyma and aU Pseudamplexus are turbinate to cylindrical. The 
family as thus understood is a small one; in fact, examination of the 
type specimens may show that all the genera are synonymous. 

Its relations to the other Silurian and Devonian groups character- 
ised by a wide peripheral stereozone are not yet clear in all cases. The 
Silurian genera Gyalophyllum Wedekind (1927) and Zelophyllum 
Wedekind (1927) both have a stereozone of holacanthine septa set in 
lamellar sclerenehyme (Hill, 1936) and are, therefore, related to 
RhaMoayclus Lang and Smith (1939, p. 152, nom. nov. for AcanthooyoUs 
Dybowski) and Try plasma^ but it is possible that by a closer packing of 
the trabeculae, the Mucophyllidae, with compact lamellar septa, have 
arisen from the Ehabdocyelidae with rhabdacanthine septa. 

^ '^ChonaphyUumP patellatum (Schlotheim) of Europe 

and the Wenloek and Ludlow Kodonophyllum Wedekind of Europe and 
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the Ludlow compound Gircophyllum Lang and Smith (1939, p. 153, nom, 
nov. for Bhysodes Smith and Tremberth, 1927) of Gotland all have long 
major septa, those of the first and third meeting at the axis to form an 
axial structure; these three may be related to the Mueophyllidae, as 
their septal structure is very similar; but Lang and Smith have con- 
sidered Kodonophyllum to be derived from Xylodes, by dilatation of 
the septa. Other Silurian genera, with narrow peripheral stereozones 
and long minor septa, are not here copsidered in relation to the 
Mueophyllidae. 

Chonophyllum Edwards and Haime from the Ludlovian of Gotland 
(genotype ChonophylUim perfoliatum Goldfuss, with which Omphyma 
jlabellaia Wedekind, 1927, pi. 17, figs. 3, 4, also from the Ludlovian of 
Gotland, is probably synonymous) differs from the Mueophyllidae in the 
great length of the septa and in the very wide stereozone being cellular 
by reason of the incomplete dilatation of the septa. It has no axial 
structure. 

The French Lower Devonian Briantia Barrois has long minor septa 
and closely resembles the Silurian Kodonophyllum. CMamydophyllum 
Poeta from the Lower Devonian of Bohemia has amplexoid major septa ; 
i.e., above the tabulae they are long and meet at the axis, but between 
the tabulae they shorten. It is possibly related to the Mueophyllidae. 
The **Chonophylla^' described from Bohemia by Poeta appear to include 
more than one genus, but in all, the dilated septa are broken down so 
that spaces occur in them, much as in Chanophyllum s.s. 

^^Chonophyllim perfoliaium^^ auet. non Goldfuss from the Prasnian 
of Prance and the Giveto-Frasnian of England has a small continuous 
axial structure, but septa like the Silurian Chonophyllum. 

In Amplexus {Caelophylliim) eurycalya> W'eissermel (1894, p. 634, 
Diluvial of Germany), Tryplasnia 'lUiiforme Etheridge (1907, p. 95, 
Ludlovian of New South Wales), and Pseudomphymu expanse Wede- 
kind (Soshkina, ,1937, p. 56, from the Middle Ludlow of the- Urals) 
there is a group with an expanded calieal rim, wide but not very thick, 
which may well be related to the Mueophyllidae. Mucophyllum differs 
from it only in the much greater thickness of the expanded calieal rim. 
Etheridge, by placing the New South Wales species in Tryplasma has 
suggested the relations of the group to be with that family ; but in the 
septa the trabeculae are closely packed as in the Mueophyllidae. Weis«- 
sermel, by placing his species in Amplexus {CoelophyUum), suggested a 
relation to the German Middle Devonian Amplexus-ljke group later called 
Cyathopaediwm by Schliiter (1889, p. 5) with which the American 
Guelph (Lower Ludlow) Pycnostylus Whiteaves (1884, p, 2) may be 
synonymous. I have seen no European specimens of this group, but 
think that some of the other Australian Lufflovian and Devonian species 
placed by Etheridge in Tryplasma may belong to it. 


Genus PsevdampUxus WeissermeL 
Psetbdamplexus Weissermel, 1897, p. 878. 

? AspasTnophyUum F. Eomer, 1880, p. 184. Monotype^ AspasmophyUum crimphOmm 
;^mer, 1880, id. Middle Bevonian, possibly Crinoid shales at the base of 
the Crivetian, Gexolsteia, the Eifel. 

t MucopJiyUimi Etheridge, 1894, p. 11. Monotype, M^&oplt^Wam craieroides, 
Etheridge, id., pis. iii., iv,, Upper SUnriazi, Yass, N.S.W. 
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Jpselophyllum Poeta, 1902, p. 82. Genosyntypes (from Lower Ueyonia^, Kone- 
prus)* Fselophyllum odemm Barraade MS in Poeta %a,, Pselophyll'mi 
lokemicum, Barrande in Poeta id., and Pselophyllum vestitum Barrande in 
Poeta id. Genoleetotype, here chosen, Pselophyllum lohemicum. 

? Pseudomphyma Wedekind, 1927. p. 34, p. 37. Genotpe hy designation 
Pseudomphyma profunda Wedekind id., pi. 6, figs. 8-10, Upper Silurian 
(Lidlovian), Storungs, Gotland. 

Genotype (by monot^py) .—Zaphrentis Ligermrsis Barrois, 1889, 
p. 52, pi. iii., fig.'l. Lower Devonian. Erbray, Prance. 

Diagnosis. — Large simple Rugosa with sub-equal short major and 
minor septa dilated and in contact to form a peripheral stereozone in 
lieu of a dissepimentarium, and with a wide tabularium of distant, 
horizontal, complete tabulae. 

Remarks. — ^Weissermel’s genus Pseudample^xus was overlooked until 
he himself referred to it (1939) in discussing forms like Pselophyllum, 
when he proposed, in view of his original definition, that Pseudamplexus 
should be set aside until Amplextis was proved polyphyletic, one group 
coming from CoUim'naria and another from Zaphrentis, both by the 
operation of the amplexoid trend; Pse'iidamplexus could then be used 
for the latter group. But he named a single species Zaphrentis Ugeri- 
ensis, as belonging to the genus, giving its bibliographic reference; 
according to my reading of the Rules of Nomenclature, this makes Psexi- 
damplexns a valid genus — a designated actual species is the ultimate 
reference for a genus, not an author’s definition of a genus. Zaphrentis 
ligeriensis is congeneric if not conspecifie with Pselophylhm hohemicum, 
the genoleetotype of Pselophplhim. It appears therefore that 
Pselophyllum must be retired to the synonymy of Psexidamplexus. 

The genera here listed as possible synonyms have been considered 
in the remarks on the family. The species here regarded as of the genus 
are, in addition to the genotype: — ^Pocta’s three Lower I^evonian 
syntypes of PselgpJiyllnm; Aspasmophyllnm 'ligeriensis (Rarrois), 
Charlesworth (1914, p. 352, pi. xxx., fig. 1) from the Lower Devonian 
of the Eastern Alps; Tryplasma princeps Etheridge (1907, p. 97) from 
the Upper Silurian or Lower Devonian of Molong District, New South 
Wales; and the ?Couvinian specimen from Silverwood described below. 

Septal Structure. — Prom a study of Poeta ’s figures, and thin sec- 
tions of the Silverwood form, I - conclude that in this genus the septa 
consist of a single series of rhabdacantlis (Hill, 1936) much expanded 
laterally and^ very closely placed, fine lamellar sclerenehyme being 
interwoven with the rods” of the rhabdacanths. Pseudamplexus thus 
shares rhabdacanths with the Rhabdoeyclidae ; but holacantlis have not 
been observed, and the lamellar sclerenehyme’ is not continuous from one 
septum to the next, as in the Rhabdoeyclidae. The structure of the septa 
in Chonophyllimi^^ patellatxim and in Kodoxiophyllim is very similar; 
but there appears to be a slightly different grouping of the “rods” 
in the rhabdacanths. 


Pseudamplexus sp. (Plate III., figs.- la-e.) 

ptbiceps; Eiehards and Bryan, 1924, p. 98, pi. xv., figs. 3, 4, Middle 
Devonian, Silverwood, Queensland. 

mn Tryplama prineeps Etheridge, 1907, p. 97, Upper Silurian (or Lower Devonian) 
of Molong District, N.S.W. 
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MaieriaL — P 3419-20, University of Queensland Collection. Lomas 
North, Silverwood, near Warwick, Queensland. 

Diagnosis . — ^Large trochoid Fseudamplexiis with septa up to 10 mm. 
long. 

Description . — Only fragments of eoralla are known, usually crossed 
by many small faults. The specimen (F 3419) figured by Richards 
and Bryan is a truncated and vertically broken fragment 30 mm. in 
diameter at its broken base, and 60 mni. at least at its obliquely cut 
upper surface, which is 50 mm. from the lower. It has a large rootlet 
5 mm. wide, broken off at 20 mm. from its origin, with an axial cavity, 
and walls about 2 mm, thick. The ealiee is not known, nor the apex, 
nor the epitheca. 

The septa are 8 mm. long in the upper section of this fragment, 
and major septa cannot be distinguished from minor septa; the septa 
are very thick, 4 in a space of 10 mm., and 28 in less than a half section 
of the eorallum ; about 2 mm. of their axial ends are free laterally and 
there is no indication that the inner margins are denticulate or aean- 
thine. Their nature in the early part of the corallite and in the ealiee 
is unknown. They consist of a single series of almost horizontal uncurved 
trabeculae, directed upwards at a very slight angle. The trabeculae 
are about 0-5 mm. from the lower inclined surface to the upper, and 
extend laterally to the sides of the septa. Bach appears to consist of 
rather sparsely developed bundles of fibres, each bundle like a rod 
issuing obliquely upwards from the axis of the trabecula, but quickly 
curving outwards and proceeding to the side of the septum so that the 
longest portion is normal to the axis of the trabecula. Connecting these 
rods’’ in the body of the septum is finely lamellar sclerenehyme, 
curving among the rods at right angles to the course of the rods. In 
some weathered surfaces this lameUation is more distinct at regular and 
somewhat larger intervals, and gives the repeatedly scalloped appearance 
so clearly showm in Poeta’s (1902) figures of Pselophyllum. The lamellar 
scierencl^me is not continuous from septum to septum; the lameUation 
runs from the axial parts of the septa back towards the peripheral 
parts, almost to the epitheca, before turning sharply towards the 
corresponding lamellae of a neighbouring septum (as in Pocta, 1902, 
pi. 109, figs. 1, 2) . The peripheral stereozone dilates slightly but gradu- 
ally toward the upper part of the eorallum. The tabulae are complete, 
horizontal, and somewhat irregular in distance apart, varying from 2 to 
4 in 5 mm. They are somewhat dilated. 

Rmiarhs.—Aj& nothing is known of the ealieal characters or the 
apical parts of this form, it is thought better not to give it a specific 
name. The lameUation seen in the septa’ is thought to be growth lamella- 
tion, and its structure and origin is believed to be that described by 
Hill (1936) in EhaMocyclus. Though in the Rhabdocyelidae and the 
MucophyUidae the septa are rhabdaeanthine, in the MueophyUidae as 
opposed to the Rhabdocyelidae, the rhabdoeanths are extremely close 
together, and the lamellar sclerenehyme is not continuous from septum 
to septum. 

A fragment (P 3421) from Limestone Siding, figured by Richards 
and Bryan (1924, pL xv., fig. 1) as an undeseribed Rugose coral with 
features common to Tryplasma^ and MucophyUnm, may be a portion of 
the ealiee of our Pseudamplexm sp. It ha*s the same septal structure, 
but the calical rim seems to be very expanded, and the tabularium is 
probably much narrower than in our Pesudamplexiis sp., so that the 
fraCTaent may represent a second species. 
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A specimen in the Australian Museum from Beedle’s Freehold (por. 
163, par. Nemingha*), Moonbi, New South Wales — ^i.e., from the type 
locality for the Middle Devonian Nemingha Limestone — ^may well be our 
species, but it is a calical fragment only, and indicates that there was- 
a sudden expansion in diameter of the corallite at the base of the caiice, 
although the later increase in diameter of the caliee was at apprpxi- 
mately the same rate as that of the corallum previously. This type of 
caliee was figured for P. Ugeriensis by Barrois (1889, pi. 3, fig. 1). A 
second specimen in the Australian Museum, F 741, also from the 
Nemingha Limestone, is Pseudamplexus sp., but it differs from the 
Silverwood form in being sub-cylindrical. The specimen from the Moore 
Creek limestone of Attunga, mentioned by Etheridge as Trypiamia 
primepS) has not been traced, but its afiSnities may be with 
Pseudamplexus. 

The Silverwood form differs from the Lower Devonian Bohemian 
1\ boJiemicus and P. vesUtum and the Lower Devonian Alpine 
^^Aspasmophyllum ligeriensis^^ in the smaller width of its peripheral 
stereozone, and from the Lower Devonian Bohemian P. ohesmi in the 
greater width of its stereozone. In shape of corallum it closely resembles 
P. obesum. It differs from the French Lower Devonian P. Ugeriensis 
(Barrois) in its greater size and more expanding shape. 

Richards and Bryan identified the Silverwood form with Tryplasma 
princeps Etheridge from the Upper Silurian or Lower Devonian of the 
]\Iolong District, New South Wales; but while princeps is probably 
Pseudamplexus it ha's a much narrower stereozone than the Silverwood 
form, and a more cylindrical habit. 


Genus CHLAIMYDOPHYLLUM Pocta. 

Chlamydophyllum Pocta, 1902, p. 134. 

Genotype (by monotypy ).— obscurum Poaie., id,, 
pi. 114, fig. 2 ; pi. 115, figs. 2-5. Lower Devonian, Koneprus, Bohemia. 

Diagnosis — Simple Rugosa, trochoid at first, later cylindrical with 
much rejuvenescence, and swollen distally; caiice funnel-shaped; with 
a* wide peripheral stereozone formed by lateral contact of the dilated 
major and minor septa; in the tabularium the axial ends of the major 
septa are unequal, usually long, straight or of irregular curvature, and 
inany have clubbed ends ; they may unite at the axis in the proximal parts 
of the corallum, and on the surfaces of the tabulae in the distal parts, 
being then withdrawn between tabulae; the tabuld^e are complete and 
horizontal; the cardinal fossula is clearly visible by the pinnate 
arrangement of the septa in the tabularium. 


KemarJcs. Pocta states (p. 136) that the septa of the genotype 
consist of vertical lameUae parallel to their surfaces. Possibly this is 

described above for Pseudamplexus, 
Mle. Le Maitre (1934, P. 160) has identified with Pocta 's species a 
specimen from the Upper Coblenzian or Lower Couvinian of Chaude- 

at the axis, 

c^plete, domed t^ellae, and a septal structure quite similar to that 
f illustrations of topotypes are necessary to 

Peneck^ comuvaccinvmi 

st>eeip<! nf ^'12) wMch is the commonest 

species of the &arra«^^e^-LImestone (Upper Coblenzian) of Graz, may 
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be generically related to Chlamvydophyllum oiscurum or to the specimen 
from Silverwood described below. 

Tlie genus is here considered as a possible member of the Muco- 
phyllidae, as it has the shape, peripheral stereozone, and septal structure 
of that family; but it differs from the members of the family (s.$,) in 
that its septa are amplexoid (Hill, 1935, p. 502) and not confined to 
the peripheral stereozone. 

? Glilamydophylhmv sp. (Plate III., figs. 2a-d.) 

Material . — single specimen from Silverwood, probably from 
Limestone Siding. P 3422, University of Queensland Collection. 

Description . — A specimen in a rock mass is assumed, from the frag> 
ments into which it was broken, to have been turbinate, with an everted 
calicular platform round a ealicular pit. The diameter at the platform 
is about 50 mm., and there are about 70 septa. Outside the tabularium 
the septa are so dilated as" to be in contact to form a peripheral stereo- 
zone, whose width increases with the height of the corallum, forming 
the platform 10 or 12 mm. wide. A section taken near the floor of the 
calice shows alternating major and minor septa ; the inner third or half 
of the minor septa is less dilated than the rest, and free laterally ; the 
major septa are unequal, attaining almost to the axis, irregular in 
curvature, and frequently somewhat swollen at their axial ends. The 
septa are rhabdacanthine, with very close rhabdacanths, and a rich 
development of ‘‘rods,’’ so that lamellar sclerenchyme does not appear 
important ; in transverse section of the corallum the growth lamellae 
curve round the inner ends of the septa, and run back towards the 
epitheca almost parallel with the median plane of the septa. ^ The “rods” 
curve outwards rapidly, and for a considerable part of their length are 
Erected normally to the surfaces of the septa. A fossula is not dis- 
tinguishable in this incomplete section. A vertical section shows the 
distant, flat, somewhat dilated tabulae, whose upper surfaces carry 
sections of the dilated septa. They appear to have down-turaed margins. 

Retries — The determination of this specimen is doubtful, both 
because of the poverty of material and the uncertainty regarding the 
characters of GMamydophyllum. Our specimen is not known to form 
an axial structure by its conjoined septal ends, as in the genotype; but 
it -is incomplete, the apical portion being unknown. The len^h of the 
septa precludes our placing it in Fseudamplexus, although its shape,, 

• stereozone, and sep-^ structure is mmilar. 

Family SPONGOPHTLLIDAE. 

See HUl, 1939b, p. 58. 

Genus Spongophyllum Edwards and Haime. 

Spongofhyllum Edwards and Haime, 1851, p. 425. 

JSpongopk^£km ; Jones, 1929, p. 88, g.v. for comparison witl Mndop%yllum. 
Spo^ophyllum; HiU, 1939b, p. 58, f.t?. for review of genus. 

Genotype (by monQtYpj).-r-Spon§(^hylkim sedgwicki Edwards 
Haime, loc. ait. ; 1853, p. 242,, pi, Ivi., fig. 2, 2a-e, [Middle] 

[or Prasnian], Torquay. : 

Diagnosis . — Cerioid Rugosa in which the tabularium is narrow aid 
the tabulae close and slightly concave, the minor septa are degenerate^ 
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and lonsdaleoid dissepiments may be developed in an irregular peri- 
pneral zone when the major septa are discontinuous. 

Remarks . — The genus as interpreted by Hill loc. cit. contains five 
Upper Silurian and six Middle Devonian species. 


SpoTigophylliim halysitoides Etheridge. 

Spongopliyllum JiaLysitoides Etheridge, 1918, p. 49, pi. vii. 

Spongophyllum IwXysit&ides : Jones, 1932, p. 56. 

Holotype (by monotypy) In the Australian Museum Collection 
Nemingha Limestone, road near Beedle’s Farm, Moonbi, eo. Inglis, New 
South "Wales. Upper Middle Devonian. ’ 

Diagnosis. — Spongophyllum in which septa are frequently entirely 
absent, even from the tabularium. 

Remarks . — This species is known from Moore Creek, near Tamworth 
New South Wales (F 6760, Australian Museum CoUeetion), in addition 
to the type locality. Its corallites are 4-6 mm. in diameter, and in many 
the ma:jor septa are absent as well as the minor, so that the interrupted 
sections of ^ssepiments and tabulae give the corallites the appearance 
ot a rose, m transverse section. The septal bases of neighbouring 
corallites are usually ^posite, and are somewhat swollen, so that in 
sections of the walls a SalysUes appearance is obtained. 


Spongopliyllum halymioides var. minor, var. nov. 

(Plate III., figs. 3a, b.) 

SpongophyUum ef. Etheridge, Richards and Bryan, 1924, p 99 pi 

igs. 1, 2i Limestone Siding and Lomas North, near Silverwood, QueensSd.’ 

^pongopTiyllvm Jialysvtoides; Jones, 1932, p. 56 vartim* ip a 

text-fig. 2. ^ ^ ' parnm, i.e., bilverwood specimens, 

^“’^ersity of Queensland Collection Lime- 
^one Dear Silverwood. Couvinian, Lower Middle Devouian 

Figured herein, and. Richards and Bryan loc. cit. Devonian. 

2 to J^^aiysitoides with small corallites from 

<mrS aS frZ o collected. Individual 

6 sided, the sides £Lg^ straigS mm., and are 5 or 

section. The septal bases slightly cuped in transverse 

imdes itself, so that the walls are opposite than in halysi- 

There are 22-26 septal bases in each rather than halysitoid. 

trace of septa can^be seen; but frequSv^i coraUites no other 

tmuous major septa mav be Ii diseon- 

Minor septa ha4 been irted p^ the axis. 

K swollen and in contact with ite n^^hifn ®®Ptal base 

ill its median part The tahnlaT-Jn tli® greatest dilatation being 

<hameter--and'^coiaii?eXtt^^^^^ 

a space of 5 mm. The di^nimenfo concave tabulae, about 10 in 
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constant, the corallites of the SilTerwood forms being just over half as 
large. Further, in the Silverwood specimens the septal bases of neigh- 
bouring corallites are more often alternate than opposite. The 
tabnlarium of the Tamworth type has nearly one-third the diameter of 
the corallites. It is here thought that the characters of the Silverwood 
specimens indicate that they are a variety of the Tamworth type. 

Spofigophyllum forms two groups in time — one Upper Silurian and 
the other Middle Devonian — ^but neither possesses a distinctive feature. 
Ealysitoides and its variety minor form a special group, being the only 
forms known to show complete disappearance of the septa so frequently 
that such absence is a diagnostic character. The Tamworth limestones 
bearing 8, halysitoides are probably Givetian. The variety occurs in 
the Lomas North Limestone, Silverwood (F 3424; University of 
Queensland Collection) in addition to the type locality. 

Genus Xystriphyllmv Hill. 

XystripJiyTlum Hill, 1939b, p. 62. 

Genotype (by designation). — Gyathophyllum dunstani Etheridge, 
1911, p. 3, pi. A, figs. 1, 2. Douglas Creek, Clermont, Queensland. 
Couvinian, Lower Middle Devonian. 

Diagnosis. — Cerioid Eugose corals with long major septa and well- 
developed minor septa, and with close, concave tabulae, and globose 
dissepiments, 

Bemarks. — See Hill loc. oit. for the four species previously included 
in this Lower and Middle Devonian genus. The association of X. 
dunstani with Spmigophyllum cyathophylloides Etheridge, two species 
of similar dimensions, was there remarked ; and the similar association 
at Silverwood of Spongophyllum halysitoides var. minor with a new 
species of Xystriphyllnm described below gives rise to the speculation 
that Spongophyllnm may be a genomorph of Xystriphyllum formed by 
the poor development of the septa in the dissepimentarium. 

Xystriphyllum dunstani (Etheridge). (Plate III., figs. 4a, b.) 
CyatkophylJum dunstani Etheridge, 1911, p. 3, pi. A, figs. 1, 2. 

Xystriphyllum dunstani; Hill, 1939b, p. 62. 

Lectotype (chosen Hill, id). — Cl. 6, Geological Survey of Queens- 
land Collection. Convinian. Douglas Creek, Clermont. 

Diagnosis. — Xystriphyllum with long, unequal major septa inter- 
digitating in the tabnlarium ; in some corallites the minor septa may be 
lost and lonsdaleoid dissepiments may arise. 

Bemarks. — A specimen in the Collection of the Geological Survey of 
Queensland from ]\Iullin ’s Paddock, Lucky Valley, Silverwood, although 
much re-crystallised, is placed without hesitation in this species, which 
has recently been fully described in these proceedings. The corallites 
are from 6-8 mm. in average diameter, and 17 or 18 long major septa 
which interdigitate at the axis alternate with minor septa nearly three- 
quarters as long. The walls are thick, and the outermost series of 
dissepiments is larger and more globose than the rest. There are indica- 
tions of lonsdaleoid dissepiments, but the difference in thicknm between 
major and minor septa is not so great as in topotypes. The Clermont 
locality is probably Upper Couvinian. 
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XystripJiylluM insign& sp. nov. (Plate III., figs. 5a, b.) 

Holotype.—F 3425, University of Queensland Collection. Lime- 
stone Siding, Silverwood, Queensland. Couvinian, Lower Middle 
Devonian. 

Diagnosis. — Xystriphylliim with, small corallites, 2 or 3 mm. in 
diameter. 

Description. — No complete eorallum lias been found; the largest 
fragment is 7 x 3 x 3 cm. The eorallum is cerioid and the individual 
corallites are usually 3 mm. in diameter, though a few are 4 mm., and 
some may be 2 mm. The walls between corallites are rather thick (0*5 
mm.), the septal bases of neighbouring corallites are alternate or sub- 
opposite. The 12 or 13 major septa extend from the wall, without 
curvature, almost to the axis, where' they may be slightly interdigitated ; 
in some corallites two opposite septa appear to be joined at the axis. 
The minor septa are two-thirds to three-quarters as long as the major 
septa in the type ; no vertical discontinuity was observed in either order, 
but both are slightly waved. The tabularium is about one-third as wide 
as the corallite and the tabulae are complete and sagging, rather distant. 
There are three or four series of globose dissepiments, the inner series 
being more steeply inclined than the outer. 

Remarks. — ^All specimens are badly preserved. At Silverwood, in 
addition to the type locality, the species occurs at Lomas North, while 
much re-crystallised material doubtfully placed in it has been collected 
from Barnes' Qy. and Oakey Creek. It also occurs in the Tamworth 
District, New South Wales, on the Manilla road, 15 miles from Tam- 
worth (i.e., near Attunga), where it is associated with lAtophyllum 
konincki Etheridge and Poord. This outcrop was considered by 
Etheridge (1899, p. 182) as almost certainly on the same horizon as the 
Moore Creek and Woolomol Limestones. These are probably Givetian. 

Family STREPTELASMIDAE. 

Typical Genus: Streptelasma Hall. 

Simple Eugosa without dissepiments; the septa are at first dilated 
throughout, but later extreme dilatation is confined to a narrow peri- 
pheral stereozone; the axial edges of the major septa are denticulate, 
and may interweave to form an axial structure ; the tabulae are domed, 
and complete or incomplete. 

Range. — Ordovician and Silurian of Europe and America; Lower 
Devonian of France ; Middle Devonian of North America and Australia. 

Remarks. — I include in this family the European Ordovician 
Dybowshia Wedekind (1927, p. 18) which has short major septa and 
complete, distant tabulae, and which, according to Scheffen (1933, p. 16) 
occurs also in the Silurian and Devonian of North America; the 
European and American Streptelasma of the Ordovician, Silurian, and 
Devmiian; and the two possibly synonymous Ordovician Baltic genera 
weicmgkia and Kiaeraphyllum listed below, in which the denticulate 
axial ends of the septa unite to form a wide axial structure. The value 
01 these generic names is doubtful; all the morphologies seem to belong 
a connected series, and all have a long and wide distribution. 
D%nophylium Lmdstrom from the European Middle Silurian is possibly 
a member of this family. It has, however, a much larger fossula than 
typical members, and the axial ends of the septa do not appear to be 
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denticulate. Possibly three American Devonian genera founded by 
Simpson (1900) might be Streptelasmids — Enterolasma (Helder- 
berg = Lower Devonian) ; Eionelasyna (Niagaran to Upper Helderberg 
= Wenlock to top of Lovrer Devonian) ; and Scenophyllum 
(Onondaga = Couvinian). 

Genus Streptelasma Hall. 

Streptoplasma [sie] Hall, 1847, pp. 17, 49, 69-71. 

Streptelasma HaU, 1847, explanation to pi. iv., &e. 

t GrewingMa Dybowski, 1873, p. 384 (genoleetotype, chosen Wedekind, 1927, p. 18, 
Grewin-gTcia formosa Dybowski, 1873, p. 132), Ordovician, Baltic States. 

iPybowsTcia Wedekind, 1927, p. 18 (genotype by designation P. prirm Wedekind 
id.), Ordovician, Gotland. 

/ Kiaeropliyllum Wedekind, 1927, p. 17 (genotype by designation K. hiaeri Wede- 
kind id.), Ordovician, Gotland. 

Streptelasma; Smith, 1930, p. 311. 

Streptelasma; Cox, 1937, p. 2. 

Genoleetotype. — Streptoplasma (sic) cornicidum Hall, 1847, p. 69, 
pi. 25. figs. la-d. Trenton Formation of Trenton Falls, &c.. New York 
State. See Cox loc. cit. 

Diagnosis . — ^As for family. 

RemarTis . — ^As noted under remarks on the family, I cannot see the 
wisdom of separating the genera’ listed above, since the morphological 
differences are only of degrees, and all are widespread and long ranged. 

Streptelasma sp. (Plate III., fig. 6.) 

Material . — One specimen, F 3426, University of Queensland Collec- 
tion. Silverwood. Probably from Limestone Siding. 

Description . — ^In an obliquely transverse section 9 mm. in diameter, 
34 major septa extend about two-thirds of the way to the axis, and 
alternate with an equal number of minor septa a little over 1 mm. 
long; at their peripheral ends both orders are dilated and in contact 
to form a narrow stereozone about 1 mm. wide; in the tabularium the 
dilatation of the septa is less; the axial edges of the major septa are 
denticulate, and the irregular dentieulations form a loose spongy border 
to an axial space about 1 mm. in diameter, which is almost free of 
septal ends. From their cut plates, the tabulae appear to be domed 
and rather distant. There are no dissepiments. 

Remarks . — The denticulate axial edges of the septa and the narrow 
peripheral stereozone clearly indicate that this specimen is a Strepteh 
asma; it is too incomplete to be given a specific name; possibly an 
examination of specimens of the American Devonian genera 
Enterolama*^ Eionelasma^ and Scenophyllum would give some 
correlations. 
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EXPLANATION OF PLATES. 

Plate II. 

All specimens are from the Middle Devonian (Couvinian) of the Silverwood 
District, S.E. Queensland, and are now in the Collection of the Department of 
Geology of the University of Queensland. 

All figures (except fig. 7) approximately by !§ diameters. 

Fig. 1. Acanthophyllum sp., cf. mansfieldense (Dun), F3412, Barnes' Qy. la. 
Transverse section, lb. Vertical section. 

Fig. 2. Acanthophyllum sp. F3413. Limestone Siding. Transverse section. 

Fig. 3. Acanthophyllum sp. F3415. Silverwood. 3a. Transverse section, 3b. 
Yertieal section. 3c. Tangenitial section of septa. 

Fig. 4. Frismaiophyllum latum sp. nov. F3417. Barnes' Qy. Holotype. 
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Fig. d. Prismatophyllum densum sp, nov. P3416. Large Tryplasma horizon. 
5a. Transverse section. 5b. Vertical section. Holotype. 

Fig. 6. Fascipkyllum aff. conglomeratnm (Scbliiter). P3418. Limestone Siding. 
6a. Vertical section. 6b, e. Transverse section. 

Fig. 7. Fdsciphyllum conglomeratim, (Sehliiter). Grivetian, Eifel. Diagrammatic 
sections, after Lang and Smith, x 4 diameters. 

Plate III. 

All specimens are from the Middle Devonian (Couvinian) of the Silverwood 
District, S.E. Queensland, and are now in the Collection of the Department of 
Geology of the University of Queensland. 

All figures approximately by If diameters. 

Fig. 1. Pseud amplexiis sp. F3420, Lomas North, la. Transverse section of septa. 

lb. Median vertical section of a septum, le. Tangential section of septa. 

Fig. 2. f Chlamydopliyllum sp. F3422. ? Limestone Siding. 2a. Transverse section. 

2b. Part of vertical section. 2e. Tangential vertical section of septa. 
2d. Transverse section of septa. 

Fig. 3. SpongophyUum halysitoides var. minor var. nov. F3423. Holotype. Lime- 
stone Siding. 

Fig. 4. Xystriphyllum duTisiani (Etheridge). Geol. Surv. Colin. Mullin^s Paddock^ 
Luelsy Valley. 

Fig. 5. Xystripliylhim insigne sp. nov. F3425. Holot 3 T)e. Limestone Siding. 

Fig. 6. Streptelasma sp. FS426. ’Limestone Siding. 
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STUDIES ON QUEENSLAND GRASSES, I. 

By S. T. Blake, M.Sc., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Read before the Royal Society of Queensland, 21th November, 1939.) 

Plates IY. and V. 

This is th^ first of a- series of papers in which are to be presented 
previously undescribed species, new records for Queensland, and notes' 
of a taxonomic, ecological, or economic nature on various genera and 
species of the Gramineae, serving either as introductory notes to more 
complete accounts of the groups concerned or as addenda’ to previously 
published works. In this paper some preliminary notes on that most 
difSeult genus Aristida are presented. Between the years 1926 and 1933 
two monumental works on the genus by J. T. Henrard were published 
in Mededeelingen van ’s Rijks Herbarium, viz., A Critical Revision of 
the Genus Aristida” and '^A Monograph of the Genus Aristida.” In 
these 33 species and 6 varieties are described as occurring in Australia, 
nearly aU of which are now known to occur in Queensland. Field work, 
'supplemented by intensive collecting, carried out in very many localities 
in Queensland, has testified to the accuracy of Henrard h species-concept 
within the genus, although it has been found that to give an accurate 
idea of many species the circumscriptions of these wiU have to be 
widened. This is particularly so in the case of the lengths of the 
spikelet-parts, while the character of normal and inverse glumes is not 
so reliable as one might wish. Hybridism may very likely, as suggested 
by Henrard, play a very big part in producing some of the extra- 
ordinarily difficult forms encountered in such complex series of forms 
as those centring around A, calycma and A. glumaris, and A. pruinosa 
and A. inaeqidglumis. In this paper only some of the more outstanding 
forms are dealt with. 

Except where stated to the contrary, all collections cited have been 
personally examined, and are represented in the Queensland Herbarium, 
Brisbane, where also the actual t3rpes of the new species here described 
are deposited. 

Aristida acuta S. T, Blake sp. nov. (sect. Chaetaria) affinis A- 
glumari Henr. et A. praedltae Domin, ab hae foliorum vaginis eollo 
glabris, panieula paueiore baud rigida, ab ilia panicuia laxiore e jus ramis 
longioribus filiformibusque, ab utraque panieulae ramulis spieulisque 
appressis, glumis ambabus acutissimis, differt. 

Gramen perenne, ca^itosum, viride. Gulmi numerosi ± patentes, 
S-nodes, e nodis inferioribus ramosi, graciles, teretes vel subcompre^i, 
tenuiter striati, ceterum glabri laeve^ue, panieula inclusa 40-65 cm. . 
longi. Folia hand numerosa; vaginae internodiis breviores vel muito 
breviores, prominule striatae, glabrae, minute scaberulae vel fere laeves; 
ligula brevissima^ dense ciliata; auriculae vix inerassatae, pubescent^; 
nee barbatae vel innovationum parce barbatae ; eoUum glabmm ; lami^ 
angustae, apiee setaceo-attenuatae, usque ad 14 cm. longae, subrigidae, 
involutae vel eonvolutae, applanatae usque ad 2 mm. latae, nervis 
pluribus validis crebre percursae quorum 3 aliis cra^siores, pagina 
superiore Mrtellae, inferiore minute scaberulae. Panicuia ex^rta 
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plerumque 15-30 cm. longa, laxa, db nutans saepe quasi-secunda; 
rhachis gracilis, ± trigona', sursum db compressa, marginibus scaberula 
vel omnino fere laevis; rami singuli, remoti, filiformes, internodiis 
pauUo longiores, primo suberecti tandem (saltern inferiores) patuli 
■vel subnutantes (in siccitate =b flexuosi), a basi pubescenti divisi, imus 
usque ad 8-5 cm. longus; ramuli pedicellique pauciores appressi, M 
spiculis breviores, scabridi, apice subclavati. Spiculo^e baud densae, + 
violaceo-coloratae. Glumae eerte inversae, lineari-laneeolatae, mem- 
branaceae, byalinae vel dilute coloratae, 1-nerves, glabrae, fere omnino. 
laeves, sursum gradatim acuminata acutissimaj inferior carina parce 
scaberula, aristulata, aristula 1-1*2 mm. longa inclusa 8-5-10.7 mm. 
longa; superior 1-1*7 mm. brevior, vix aristulata, 7-5-9 mm. longa. 
Lemma lineare, utrinque angustatum, dense punctulato-scaberulum,. 
marginibus involutum bine ventre sulcatum, callo fere recto dense 
barbato ea. 1 mm. longo incluse 8-5-9 mm. longum. Gohmna nulla.. 
Anstae subsimiles, scabrae, oblique patentes, basi baud applanatae, 
13-19 mm. longae, medialis lateralibus 4-5 mm. longior paullo robustior.. 
—Hate IV., figs. 1-3. 

Queensland. — ^2^Ioreton District: Near Villeneuve, on upper bill- 
slopes in cleared Eucalyptus forest on grey podzolised soil, 400 feet„ 
Feb. 22nd, 1939, Blake 13960 (TYPE) ; Petrie, on somewhat open 
ground on poor soil, Dec. 28tb, 1930, Blake 94. 

This species is readily distinguisbed by its lax babit, prominently 
inverse very acute glumes, and furrowed lemma. Tbe primary brancbea 
of tbe panicle are bipartite or tripartite shortly above tbe base, tbe 
longer or longest secondary branch is naked for at least half its length, 
while the other or others are much shorter and bear 1-3 spikelets. 

Aristida dissimilis 8 , T, Blake sp. nov. (sect. Chaetaria) affinis A. 
glnmari Henr. a qua panicula minus rigida ejus ramis ramulisque 
appressis, gluma inferiore dense scaberula, aristis lateralibus brevius- 
eulis capillaribus differt. 

Gramen perenne, caespitosum, suberectum, viride. Culmi numerosi,. 
strieti vel leviter geniculati, teretes, leviter striati, fere laeves sed sub 
panicula scabri, 2-3-nodes, plerumque simplices raro parce ramosi, cum 
panicula 40-60 cm. longi. Folia pauca; vaginae internodiis multO' 
breviores, arctae, persistentes vel inferiores delapsae, prominulc’ 
nervosae, subearinatae, glabrae, minute seaberulae; ligula brevissima 
dense eiliolata; auriculae breviter pubescentes; collum glabrum; laminae 
anguste lineares apicem versus acutatae, firmae nec rigidae, vel planae* 
vel involutae vel sursum convolutae, (applanatae) 1-1-5 mm. latae,. 
pagina superiore seaberulae, inferiore laeves, usque ad 20' cm. longae 
sed plerumque multo breviores. Pamci{la> tandem longe exserta,. 
plerumque 10-20 cm. longa, laxiuscula, interrupta, pauciramosa ; 
rhachis angulata scabra ; rami bini, vel singuli et fere ad basin furcati, 
suberecti, internodiis breviores, graeillimi, scabri, parte superiore pau- 
ciramulosi ; pedieelli spiculis breviores apicem versus subclavati. 
Spiculae ereeti, purpurascentes vel violascentes. Glimae inversae,. 
lineari-laneeolatae, aristulatae, firme membranaeeae, 1-nerves ; inferior 
gradatim acuminata, carina scabra ceterum dense scaberula, cum 
aristula 9-10 mm. longa ; superior plerumque 0-5-1 mm. brevior, apice 
abrupte acuminata ± biauriculata, fere laevis, aristula inclusa 8-9 mm. 
longa. Lemma anguste lanceolatum, aliquantulum complanatum, ventre 
miieatum ob margines involutas, dense pune tula turn, cum callo oblique 
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obtuso 0-7-0-9 nun. longo dense longeqne barbato 8“8-5 mm. longum, 
CoUimTha nulla. Aristae valde inaequales, hispidae, erectae vel sub- 
erectae, medialis inferne robusta, 10-14 mm. longa, laterales multo 
breviores gracilioresque 5-8 mm. longae. — ^Plate IV., figs 4-7. 

Queensland. — ^Nortb Kennedy District: Townsville, on sandy soil 
on the exposed rocky slopes of Castle Hill, and in Eucalyptus forest, 
June 7th, 1934, Blake 5945 (TYPE) ; and on roadsides, Blake 5957. 

Distinguished by the rather plump spikelets with scaberulous lower 
glumes, and the dissimilarity between the dz erect awns, of which the 
central is rather robust while the lateral ones are very slender and only 
4-| as long. 

Aristida helicophylla S- T. Blake sp. nov. (sect. Ghaetaria) affinis 
jerichoemi Domin et A. ingratae Domin, ab iUa tamen foliis omnibus 
persistentibus planis circinatis, ab hac graeilitate, foliis angustioribus, 
eollo glabris, spiculis minoribus, ab utraque aristis leviter recurvatis 
fiexuosisve differt. 

Grayyien perenne, caespitosum, glauco-pruinosum, usque ad 1 m. 
altum. Culmi stricti vel fere strict!, ereeti, simplices vel pauciramosi, 
2-3-nodes, graciles, leviter eompressi, leviter striati, valde pruinosi, cete- 
rum glabri laevesque, nodis leviter inerassati. Folia pruinosa; vaginae 
arctae vel inferiores ± hiantesi, internodiis subduplo breviores, sulcatae, 
scaberulae, eollo incluso glabrae ; ligula longe denseque ciliata ,* auriculae 
pubescentes; laminae anguste lineares, planae vel praesertim supeme ± 
complieatae, flexuosae, usque ad 20 cm. longae, 1-5-2 mm. latae, valide 
multinerves nec carinatae, pagina superiore longiuseule denseque 
hirteUae, inferiore scaberulae, veterae semper planae laxe tortae ± 
circinatae. Panicula exserta vel longe exserta, stricta, angusta, continua, 
densiuseula, 12-25 cm. longa; rhachis hicinde visibilis, angulata, sursum 
scabrida; rami graciles, plerumque bini, a basi divisi, rhacheos inter- 
nodiis plerumque longiores, inferiores usciue ad 5 cm. longi, cum 
ramulis pedieellisque stricti, appressi, ereeti. Spicidae longiuseule 
pedieellatae, pedieellis subelavatis spiculis brevioribus. Glumae sub- 
aequales, plerumque inversae, membranaceae, 1-nerves; inferior acute 
acuminata, aristulata, carina scaberula, eeterum brevissime seabro- 
eiliolata, 6-2-7 *7 mm. longa; superior angustior, usque ad 0-7 mm. 
brevier, apiee profunde biloba, inter lobos angustissimos aristulata, 6-7 
mm. longa. Lemma glumis multo brevius, atrofuscum vel atromaculatum, 
lineari-elliptieum, admodum eompressum, punetulatum, ventre sulcatum, 
marginibus involutis pilis brevibus antrorsim eonieis albidis interdum 
praeditum, cum callo acutissimo 0-8 mm. longo dense barbato 4-2-4-5 mm, 
longum, 0-55 mm. latum. Cohemna nulla. Arisiiae lemmate quasi- 
articulatae (i.e. inter lemma aristasque sulcus angustus adest), pallidae, 
subsimiles, eapillares, leviter reeurvae vel flexuosae, 17-21 mm. longae. 
—Plate IV., figs. 8-12. 

Queensland. — ^j\Iitehell District : Between Jericho and Lochnagar on 
sand in mixed open forest, ea. 1,100 feet, July 17th, 1934, Blake 6875 ; east 
of Jericho in mixed open forest on sand, ca. 1,250 feet, July 16th, 1934, 
Blake 6822 ; near Jericho on rocky crest of low range on shallow reddish 
sand among low shrubs and Triodia, ea. 1,500 feet, July 15th, 1934, Blake 
6807. Warrego District: Between Gharleville and Westgate on red sand 
associated with Eucalyptus melanopkloia and Triodia, April 20th, 1934, 
Blake 5411 (TYPE). 
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The persistent flat old leaves curled somewhat in the manner of a 
watch-spring, and the very slender flexuose or curved awns give this 
species quite a distinctive appearance. The leaves are very similar to 
those of A. ingra^a Domin, but they are narrower, and lack the charac- 
teristic villous line across the collar. There is a distinct narrow but 
rather deep constriction between the lemma and the awns, and also a. 
marked diiferentiation in colour between them, but there is no differentia- 
tion in tissue and therefore no articulation. The lower glume is usually 
the longer, but rarely it is shorter than the upper. 

Aristida exserta S. T. Blake sp. nov. (sect. Chaetaria) affinis A. 
qiieenslandicae Henr. a qua praeeipue internodiis glabris, lemmate 
angustiore longius exserto, aristis minus inaequalibus differt. 

Gramen perenne, caespitosum, pallide viride, 30-60 cm. altuin. Giihni 
erecti, strict!, graciles, i-1 mm. crassi, teretes, tenuiter striati, eeterum 
laeves vel fere laeves, glabri, 2-3-nodes, e nodis omnibus ramosi. Folia 
pauca; vaginae arctae vel inferiores tandem hiantes, striati, ceteruin fere 
laeves, internodiis multo breviores; ligula brevissima longe denseque 
eiliata; auriculae pubeseentes; collum glabrum; laminae subsetaceae, 
rigidae, leviter curvatae vel flexuosae, involutae et quasi-teretes (applan- 
alae usque ad 1 mm. latae), nervis validis paueis percursae, marginibus- 
scabrae, pagina superiore bre\dter hirtellae, inferiore glabrae laevesque. 
Fanicula longiuscule exserta, stricta, erecta, angusta, ± interrupta, 
10-15 cm. longa, 1 cm. lata raro metiens (aristis exelusis) ; rhachis com- 
presse trigona, marginibus scaberula, bene visibilis ; rami singuli, erecti, 
filiformes, a basi divisi, rhacheos internodiis breviores; ramuli pauci; 
pedicelli spiculis breviores, anguste clavati, scabridi. Spicidae pallidae 
vel violascentes. Glumae inversae, lineari-lanceplatae, glabrae laevesque 
inferior acuminata longiuscule aristulata, 3-nervis, manifeste carinata, 
aristula 0-5-0'75 mm. longa inclusa 7-8-7 mm. longa ; superior prominule 
brevior, 1-nervis, breviter biloba, aristulata (aristula ca. 0-5 mm. longa 
inclusa), 6-5-7 mm. longa. Lemma glumis manifeste longius, angustis- 
sime laneeolatum fere subulatum, prope basin leviter angustatum, sursum 
longe angustatum, ventre sulcatum (marginibus involutis), prope apicem 
ciliatulo-scabrum eeterum glabrum laeveque, callo brevi admodum 
oblique 0-^0-5 mm. longo dense barbato incluso 8-10 (plerumque 9) 
mm. longum. Columna nulla. Aristae subsimiles subaequaies, 8-12 
mm. longae. — ^Plate V., figs. 6-9. 

Queensland. — ^North Kennedy District: Near Pentland on Mount 
Eomarkable and neighbouring peaks in open forest, June 11th, 1934, 
Blake 6130 (TYPE). 

A slender species fairly readily recognised by the setaceous leaves, 
very narrow scanty inflorescence, inverse glumes, and narrow attenuate 
furrowed lemma at least 1 mm. longer than the glumes and usually 
more. The shape of the lemma approaches that of A, ramosa R. Br., but 
it is furrowed, and the species abundantly differ in many other 
characters. 

Aristida intricata S. T. Blake sp. nov. (sect. Chaetaria) affinis A* 
Warlmrgii Mez sed foliis hispidis, culmis distincte compressis scabris,. 
spicuhs in omni parte brevioribus, gluma prima hirtella, lemmate sursum 
seabro-hispido differt. 

Gramen perenne eaespitosum viride. Culmi graciles, basi i erecti, 
sed sursum tandem patentes, eompressi, antrorsim scabri, panLcula, 



STUDIES ON QUEENSLAND GRASSES, I. 


173 


inclusa usque ad 90 cm. longi, simpliees, 1-2-nodes, internodio supremo 
(pedunculo) longe exserto usque ad 50 cm. longo sublaevi. Folia plura; 
vaginae internodiis breviores, arete appressae, striati, seabrae; iigula 
brevis dense breviterque ciliolatae; auriculae ineonspicuae pilis longis 
paucis barbatae vel glabrae; laminae angustissime lineares, longe 
attenuatae, valde complicatae, applanatae usque ad 1-8 mm. latae, pagina 
superiore birtellae, inferiore scabro-hirtellae. Panicula angusta, ± 
nutans, eontracta sed baud densa, saepe quasi-secunda; rhaebis angulata 
scabra, bene visibilis; rami singuli vel sub-bini, internodiis rbaebeos 
breviores (inferiores usque ad 80 mm. longi, basi vel prope basin 
1-ramulosi, saepe autem apieem versus ramulos 1-2 gerentes), tenuissime 
filiformes, sub flore saepe patentes, ± nutantes, sub fructu db erecti et 
appressi, seaberuli, plerumque 3-1-spiculosi ; pedieelli angulati, sub- 
clavati, seabri, laterales 1-5-4 mm. longi, terminales usque ad 12 mm. 
longi. SpicidaG purpureo-suffusae, maturitate ob aristas tortas inter se 
innexae. Ghimae normales, marginibus involutae; inferior lineari- 
laneeolata, acuta, valde 3-nervis, nervis pefcurrentibus, carina scabra, 
eeterum birtella, yel margines versus glabra, plerumque 6-7, raro 5, 
mm. longa; superior longior, angustior, apiee abrupte acuminata, 
1-nervis, carina sursum scabridula exeepta glabra laevisque, admodum 
patula sed a latere visa incurva, 8-5-11. mm. longa. Lemma angustissime 
laneeolatum, prominule earinatum, baud sulcatum, marginibus convolu- 
tum, parte superiore vel tota margine exteriore parce scabrum, eeterum 
glabrum laeveque, cum callo 7-8 mm. longum; callus leviter curvatus, 
pungens, 1-2-1-5 mm. longus, pilis albis usque ad 1 mm. longis dense 
barbatus. Column a lemmate vix tenuior, scabra, valde torta, 11-13 
mm. (cum lemmate ealloque 19-21 mm.) longa, sursum saepe ± flexuosa. 
Aristae seabrae, media robusta 17-19 mm. longa , basi reeurvata, laterales 
multo tenuiores, ± filiformes, 12-14 mm. longae, divarieatae, vel omnes 
laxe spiraliter eontortae vel media solum eontorta. — ^Plate Y., figs. 1-5. 

Queensland. — Wide Bay District: Near Bundaberg, on hill slopes 
ill Eucalyptus forest, April 27th, 1936, BUke 11325A ; Howard, Wats<m 
13. Moreton District: Bribie Island, in flat sandy country, April 30th, 
1916, 'Whde ; Caloundra, in open forest on sandy soil, August 24th, 1932, 
Blake 305; Caboolture, May 2nd, 1931, Maxjze in Herl. Blake 180; 
Lawnton, near Brisbane, at edge of dried-up swamp, March 2Sth, 1932’ 
Blake 252; Blackheath, April 23rd, 1918, Whiter Virginia, Brisbane, 
fairly common in Melaleuca 7iodosa forest on ill-drained light grey sandy 
loam, 25 feet, June 3rd, 1939, Blake 14097 (TYPE) ; Sunnybank, near 
Brisbane, June 2nd, 1914, and March, 1918, White. 

Very similar in appearance to A. Warlurgii Mez, and like it forms 
rather leafy tufts with long flexuose peduncles straggling over the 
ground. A. perniciosa Domin of North Queensland has a similar habit, 
although Domin describes the species as strictly erect. A. intricata is 
rather common in the coastal districts of South-east Queensland in 
fiattish often ill-drained deep sandy soil in waUum communities and 
related forest communities, usually in damper places than A. WarburgiL 
At maturity, the awns are usually more or less strongly spirally twisted 
and intertwined, so that the lemmas are shed in groups. This, in 
addition to the difficulty at first experienced in distinguishing immature 
specimens from immature specimens of A. Warlurgii (almost all the 
earlier collections of these species are more or less immature) suggested 
the specific epithet. 
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For note on A, WarMrgii Mez and A. lieterochaeia Henr. see below. 

Aristida platychaeta S. T. Blake sp. nov. (sect. Chaeiaria) affinis 
A, muricatae Henr. et A. mthoxantKoidi Henr., ab bac infiorescentia 
laxiore, lemmatis marginibus convolutis nee involutis, eallo longiore, 
aristis ’ basin versus dilatatis planisqne, ab ilia partibus omnibus 
minoribus, lemmate a medio utrinque angustato, callo paullo angustiore, 
aristis basi applanatis distinguenda. 

Gram en perenne, caespitosum, viride vel zb atro-violaceum usque ad 
50 cm. altum. GuUni erecti vel basi geniculati graciles^ teretes, striati, 
glabri laevesque, 1-2-nodes, internodium summum (pedunculus) longis- 
simum, cetera brevia. Foliorum vaginae arctae, internodiis breviores 
vel inferiores iis subaequales longioresve, prominule striatae, minutis- 
sime seaberulae; ligula dense ciliata; auriculae pubescentes, pilis longis 
paucis sparse barbatae; collum glabrum; laminae zb fiexuosae usque 
ad 15 cm. longae, convolutae vel basin versus planae, vel fere totae 
planae, 1-2 mm. latae, pagina superiore dense hirtellae inferiore glabrae 
laevesque vel seaberulae, nervis pluribus utrinque pereursae quorum 3 
ceteris erassiores, marginibus incrassatae sursum seaberulae. Panicula 
longe exserta, 10-20 cm. longa, aristis inelusis ca. 2-3 cm. lata, spici- 
formis baud densa, inf erne saepe zb interrupts; rbaebis visibilis, 
angulata, striata, paree scaberula vel fere laevis ; rami internodiis multo 
breviores, bini, a basi divisi, cum ramulis pedicellisque erecti, filiformes, 
seaberuli, pedieelli spiculis breviores vel terminales longiores. Spicnlae 
± violaeeo-eoloratae. Glumae membranaceae, subaequales, 5-7 mm. 
longae, lineari-laneeolatae, 1-nerves ; inferior acuta, cuspidata, aristula 
usque ad 0*5 mm. longa, carina interdum quoque lateribus sursum 
seabrida; superior paullo longior vel raro brevior, paullo angustior, 
abrupte acuminata, apice zb minute eiliolata, carina laevis. Lemma 
tubulosum, angustum, fusiforme, marginibus convolutum, inferne 
punctulatum, sursum scabnim atque pilis byalinis albis conicis antrorsis 
dense praeditum, cum callo obtuso oblongo longiuscule denseque barbato 
1 mm. longo 5-6 mm. longum. Golumna nulla. Aristae inter se similes, 
subaequales, 12-18 mm. longae, oblique patentes, basi plana latiuscula 
marginibus seabridae, zb tortae, sursum setaceae, seabrae. — ^Plate V., 
figs. 10-13. 

Queensland. — ^Warrego District: Chesterton, approx. 25® 20' S., 
147° 20' E., on grassland slope on dark grey silt clay, ca. 1,800 feet, 
April 7tb, 1936, Blake 11072 ; Morveii, in grassland on dull brown silt 
clay, ca. 1,400 feet, April 2nd, 1936, Blake 11002. Maranoa District: 
Mitebell, on open downs on dai’k greenish brown silty clay, 1,100 feet, 
May 3rd, 1934, Blake 5701 (TYPE) ; Roma, in cemetery reserve on sand, 
ca. 1,000 feet, May 6tb, 1934, Blake 5786 ; Noondoo, near Dirranbandi, 
on grey silt clay plain with scattered EucalypUis coolahah, 550 feet, 
Feb. 27tb, 1936, Blake 10574. 

One of the very few species of the genus regularly found on heavy 
soils. Although an element in the grassland climax, it tends to dominate 
overgrazed areas in some places. The rather broad flat thin bases of 
the awns are very characteristic, though they also occur to a more or 
less extent in other forms. The glumes are almost always normal, but 
very occasional instances of the inverse position were observed. 

amthoxanthoides (Damin) Henr. l.c. No. 54, 29 (1926) ; A. 
^regrina Henr. l.c. 16 (1926). A. adscensionis L. var. anthoxanthoides 
Domin in BiWioth. Bot. xx. Heft 85, 343 (1915), and var. 

mmeq'mglwms Domin, l.e. 
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Henrard based his A. peregr^lm on the description of A, adscensioms 
var. sulaequiglumis Domin without having seen the type, but later, 
after having seen the specimens, he united it with A, cmthoxanthoides 
(l.e. 438). Henrard has however erred in describing the lemma as 
tubular with overlapping margins (see particularly the Monograph, 
p. 303, and the key on p. 294). I have seen specimens from the type- 
collections of both Domin ’s varieties, and in these as in all other 
specimens I have seen, the lemma is prominently ‘ ventrally furrowed 
with inrolled margins. It is thus impossible to determine specimens 
from the key. 

A. mthoxanthoides is fairly common in Western Queensland, chiefly 
in the far west, occurring often as a pioneer on bare ground such as 
clay-pans. 

A. obscura Henr, l.c. No. 54A, 385 (1927). Henrard's description 
of this species seems to have been based on poor material, to judge 
from the material of the type collection in Herb. Sydney received on 
loan through the courtesy of Mr. R H. Anderson. Particularly during 
1 936 I collected an excellent series of specimens, but owing to the inade- 
quate description had been at a loss to place them. Two notable 
characteristics appear to have been overlooked by Henrard. Firstly the 
uppermost internode (peduncle) is very thin and strongly flattened 
sometimes concavo-convex, a feature prominent both in the field and 
in the herbarium. Secondly, the lemma is strongly and densely 
antrorsely hispid all over. The awns are much longer than described 
by Henrard, up to 45 mm., but are apparently broken in the type, while 
the glumes are distinctly aristulate. The panicle in well-developed 
specimens has the branches bipartite or tripartite at the base and longer. 
There is no essential difference between the general structure and 
appearance of the panicle of this species and of A. Leichhardtiana Domin 
and the two species are closely allied, although Henrard places them 
in different inflorescence-groups (cl Monograph, 208). The internodes 
of the latter species are at times slightly hirtellous, but the uppermost 
internode is always terete, and the lemma is smooth. The spikelets are 
also slightly smaller, and the leaves are not flat. 

A. obscura var. hiximans Henr. Lc. 54c, 729 (1933), seems likely 
to be the hybrid A. Behria'tm X A. obscura. The peduncle is terete, and 
the Other characters seem to be as much those of A, BeJiriana as of A. 
obscura. I have not seen, the type collection of this form, but there are 
two collections in Herb. Sydney from the type locality (Nyngan) which 
match the description. Is it merely a coincidence that this ‘ Variety 
is known only from the only locality from which both A. Behriana and 
A. obscura have been collected?’ 

A. Warburgii Mez in Fedde, Eep. Spec. Nov. xvii. 149 (1921) ; 
Henr. in Meded. Herb. Leid. No, 54b, 681 (1928). A. heterachaeta 
Henr. l.c. No. 54a, 227 (1927). 

Through the courtesy of Dr. Pilger I have received an excellent 
photograph and fragments of the type of A. Warburgii in the Berlin 
Herbarium, while through the courtesy of Mr. R H. Anderson I have 
liad the loan of specimens of the type collection of A. Jieterocliaeta. 
In both eases the specimens are somewhat immature, but they are cer- 
tainly conspeeifie. It was unfortunate that Henrard was unable to see 
A. Warb urgii, but it is strange that while discussing its possible identity 
he omitted his A. Jieterocliaeta from the list of the species with 3-nerved 
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lower glumes and a twisted column. It is probable that he did not 
consider this species to be involved as Mez did not mention the diversity 
of the awns in his description. . 

A, .Warburgii varies rather considerably in the degree of hetero- 
geneity of the awns and in the degree of their curvature. Sometimes 
the central awn is nearly horizontal with the laterals suberect; at other 
times all are more or less curved, the median strongly recurved and in 
addition twisted away from the lemma. . In the preparation of herbarium 
specimens this torsion is usually sufficient to wrench mature lemmas 
from the glumes, so that really good mature specimens are almost 
imknown in herbaria. Some very young specimens in Hei^b. Sydney 
were compared by Henrard with A, hirta Domin (according to herbarium 
notes by Miss Vickery) and one very young specimen in Herb. Brisbane 
has been identified by Henrard with this species. A, hirta Domin and 
A, superpendens Domin are species with heterogeneous awns belonging 
to the sect. Arthratherum, but there is no trace of an articulation at 
the base of the column in A. Warburgii or A, iniri&ata. I am not 
exactly sure which is A. hirta Domin. I have collected and seen several 
series of specimens from Dominos type locality and neighbouring places 
belonging to two distinct allied species, but I have not seen a single 
specimen w’hieh matches exactly both the descriptions and figures of 
either Domin or Henrard. Certain rather stout forms of A, Warhurgii 
from near Brisbane however, are very similar in outward appearance to 
what I take to be typical A, superpendens. 

In another form the column is unusually short (7-8 mm.) with the 
callus also slightly shorter than usual. 

EXPLANATION OP PLATES. 

In all cases spikelet (with lemma separated) X 4, lemma (with upper part of 
awns removed) and apices of glumes X 10. AU figures drawn from type specimens. 

Plate IY. 

Figs. 1-3, Aristida cumta S. T. Blake: 1, spihelet; 2, apex of upper glume; 
3 lemma. Figs. 4-7, Aristida dissimiUs S. T. Blake: 4, spihelet; 5, apex of lower 
glume; 6, apex of upper glume; 7, lemma. Figs. 8-12, Aristida helicophylla S. T. 
Blake: 8, spikelet; 9, apex of lower glume; 10, apex of upper glume; 11, lemma; 
12, old leaf, natural sise. 

Plate Y. 

Figs. 1-5, Aristida intricata S. T. Blake: 1, spikelet; 2, apex of lower glume; 
3, apex of upper glume; 4, portions of lemma; 5, another lemma, natural sise, to 
show variation in twist of awns. Figs. 6-9, Aristida exserta S. T, Blake: 6, spike- 
let; 7, apex of lower glume; 8, apex of upper glume; 9, lemma. Figs. 10-13, 
Anstma platychaeta S. T. Blake: 10, spikelet; 11, apex of lower glume; 12, apex 
of upper glume; 13, lemma. e > ; 
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NOTES ON AUSTRALIAN CYPERACEAE, IV. 

By S. T. BhAKEy M.Sc., Waiter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Bead; before the Royal Society of Queensland, 27th November, 1939.) 

This paper deals with certain forms within the section Isolepis of 
the genus Scirpus, This intricate group includes a number of Australian 
species which, on account of the smallness of their parts and the general 
similarity in appearance are exceedingly difficult to distinguish, and are 
frequently found mixed in the same coUection. In the citation of speci- 
mens, all of which have been personally examined, the herbaria in 
which they are laid are indicated by the abbreviations given below, and 
I here express my gratitude to the officials of these institutions for the 
loan of the collections in their charge. 

Tate Herbarium, University of Adelaide . . ; . AD. 

Herbarium of J. M. Black, Adelaide . . . . BL. 

Queensland Herbarium, Botanic Gardens, Brisbane BE.I. 

Herbarium of J. B. Cleland, University of Adelaide CL. 

National Herbarium of Yictoria, Melbourne . . MEL. 

National Herbarium of New South Wales, Sydney NSW. 

Where no special indication is given, the specimens are in BRI. 

Sc^us laevis 8 . T. Blake sp. nov. (sect. Isolepis) inter species 
australienses distigmatosas spiculis subteretibus hand angulatis, glumis 
densis concavis incurvis 3-nervibus, nuee applanata fere laevi 
distinguenda. A 8 . Brunoniano S. T. Blake quern habitu nuceque 
admodum approximat, glumis spissis minus nervosis facillime deciduis 
differt. 

Planfa annua caespitosa viridis, usque ad 30 cm. alta. Cvdmi 
stricti, plerumque ereeti, vivo teretes sicco applanati sulcati, glabri 
laevesque, usque ad 15 cm. longi, ca. 1 mm. lati, enodes vel nodo unico 
prope culmi basin sito. Folm ad vaginas 1-2 tenues sed firmas pluri- 
nerves antice hyalinas ore obliquo seeto hyalino rubro-punetato 
mucronatas redacta. Bractea ima vel unica erecta, teres, eulmo sub- 
aequilonga vel longior eum quasi continuans, apice acuta, basi 
hyalino-marginata rubro-punctata ; secunda scariosa squamiformis, saepe 
florem abortivum fovens. Infiorescentiae dimorphae, altera exserta 
quasilateralis, altera basieaulis in vagina inclusa. Inflorescentia exserta : 
spiculae 1-4 digitatae sessiies vel ima brevissime peduneulata, ovoideae 
vel oblongo-ovoideae, subobtusae, teretes, multiflorae, 5-7 mm. longae, 
2-2-2-7 mm. latae. Ehachilla exalata. Ghmme densissimae, appressae, 
ovatae, acutae vel subacutae vel obtusae, apice subtriangulares muticae, 
concavae, sursum incurvae, dorso virides, 3-nerves nervo medio sub 
apice leviter incrassato, lateribus enervibus albo-hyalinae vel fulvo- 
tinetae, omnino glabrae, 1-7-1-9. mm. longae. Stamina 2, antherae 
minimae oblongae apiculatae 0-13 mm, longae. Stylus tenuissimus 0*2 
mm. longus stigmata 2 longiora. Setae hypogynas nullae. Nux late 
obovata vel suborbicularis, minute apiculata, inaeque bieonvexa valde 
applanata saepe fere planoeonvexa, marginibus vix incrassata, minute 
reticulata’ vel ± laevis, nitide brunnea, 0-85-0-9 mm. longa, 0*7-0-75 mm. 
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lata, toro brevissimo. Inflo7'escentia bmicmdis in vagina basali ad florem 
nnicum redaeta; stylus longissimiis stigmatibus tribus longis exsertis; 
nux non visa. 

Western Australl^.. — ^Kimberley Division: King River, October, 
1906, FiizgeraU (NSW.). 

Central Australia. — Reedy Creek in 1894 Tate {Horn Expedn.) 

Queensland. — Cook District: Near Mareeba, in dried-out depres- 
sions in Eucalyptus forest, ca. 1,700 feet, March 28th, 1938, Blake 13483 
(TYPE in BRI.). North Kennedy District: Between Townsville and 
Rollingstone in swamps, March 28th, 1933, White 8872. 

Fairly easily distinguished by the long erect bract appearing as 
though a continuation of the culm, the non-angular spikelets, bifid style, 
and the rather thin biconvex or ± planoconvex nut. In a few instances 
only flowers in the basal leaf-sheaths were observed, but no nuts were 
seen. The styles in these flowers have three stigmas. 

Scirpus setiformis 8. T. Blake sp. nov. affinis 8. Oldfieldiano S. T. 
Blake, sed habitu, glumis densis nueibusque minoribus praecipue differt. 
S. arenarius Benth. var. ? setiformis Benth. PL Austr. vii. 326 (1887). 

Anmm, densissime eaespitosa, glabra laevisque. Ciilmi pernumerosL 
obliqui vel erecti, strieti, setacei, compress! vel ± trigoni vel sulcato- 
angulati,' usque ad 10 cm. alti, i 0-25 mm. crassi. Folia non evoluta'; 
vagina caulina uniea, purpurea vel purpurascens, scariosa, leviter 
striata, arcta, usque ad 1-5 cm. longa, ore paullo dilatata, oblique 
acuminata, laminam 1-5 mm. longam angustissimain obtusam rarissime 
gerens. Spicvla unica vel rarissime geminata, erecta vel interdum 
obliqua, fuseobrunnea, ovoidea, acuta, pluriflora, 3 mm. longa, 2 mm. 
lata, ebracteata vel gluma ima vacua saepe bracteiformis spiculam raro 
subaequans. Glumae (ima exeepta) appressae, subqrbiculares, obtusis- 
simae, mutieae, 9-13-nerves, obtuse carinatae, carina viridi 3-nervi 
hand vel vix excurrente, lateribus membranaceae, marginibus anguste 
scariosae, 1*6-2 mm. longae. Stamina 2, antherae oblongae apiculatae, 
apiculo usque ad 0*1 mm. longo incluso 0-3-0-4 mm. longae. Stylus. 
0-1-0*15 mm. longus, stigmata 2, ca. 0*8-0-9 mm. longa. Setae hypogynae 
nullae. Nux orbiculari-ob'ovata, vix stipitata, apice subtruncata 
prominule apieulata, valde inaeque biconvexa vel subplanoconvexa, 
an^lis tenuibus acuta vix costulata, tandem brunnea, laxiuscule 
reticulata, nitidula, interdum albida, subopaca, cellulis extimis minutis 
hexagonis marcidis, 0*8-0*95 mm. longa, 0*7-0*85 mm. lata. 

Western Australia. — South-west Division : Near Perth, Nov. 1900, 
Fitzgerald (NSW., BRI.) j Mount Barker, Oldfield (TYPE in BRI.,. 
MEL.). 

Bentham l.c. suggested this form as a variety of his S. arenarius 
with doubt, pointing out it may be a distinct species. Under the cir- 
cumstances it seems better to describe the form as a new species rather 
than a new combination. 

Whatever S, arenarius Benth. may be, the name cannot stand 
because of the pre-existing S. arenarius Boeck. Hence I make the 
following change : — 

Scirpus psammophilus 8. T. Blake nom. nov. S, a^^enarius Benth. 
M. Austar. vii. 325 (1878), non Boeck. (1869-70.) 
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Bentham describes tbe species as having 2 style-branches, and it is 
so figured by Clarke (111. Gyp. tab. xlvii. figs. 1-2) from Drwmmond 
360, which I have not seen. The Wilson’s Promontory specimens how- 
ever, have 3 stigmas, though otherwise they closely agree with Clarke’s 
figure. Matching these specimens, but immature, are specimens collected 
by Staer at Middleton Beach, Western Australia, in Feb., 1911 (NSW.). 
Whether two closely similar species are involved, or whether there has 
been a mistake in the style branches (in all eases the nut appears to be 
plano-convex with a trace of a dorsal angle) can only be decided when 
Drummond’s plants have been examined. It is unfortunate that this 
particular number should be missing from Herb. Melbourne, where most, 
at least, of Drummond’s Cyperaceae seem to be represented. 

Scirpus Oldfieldianus 8, T. Blahe nom. nov. S. hrizoides Benth. 
FI. Austr. vii. 326 (1878), non Willd. ex Link (1820). 

Western Australia. — South-west Division: Pinjarrah, Oct., 1900, 
Fitzgerald (NSW., BEI.) ; Yasse River, Oldfield (MEL.) ; without 
definite locality, Drummond 919 (MEL., BRI., TYPE collection) , 

Chiefly distinguished by the solitary subereet loose-flowered spikelet 
with broad many-nerved glumes and the orbicular, thin and nearly 
flat nut. 

Scirpus Brunonianus 8 . T. Blake nom. nov. 8 - cyperoides (R. Br.) 
Spreng. Syst. i. 208 (1825), non L. (1771), nec. Lam. (1778), nec. 
Hemsl. (1885). Isolepis cyperoides R. Br. Prodr. 222 (1810). 

Western Australia. — South-west Division. 

Scirpus australiensis (Maiden & Betcke) 8, T. Blake stat. nov. 
8, cernuus Yahl var. amtraliensis Maiden & Betche, Proc. Linn. Soc. 
N.S. Wales xxxiii. 316 (1908). 8. muUtcaulis P. Muell. ex C. B. Clarke, 
Kew Bull. Add. Ser. viii. 29 (1908), nec Sm. (1800), nec Gmel. (1805), 
nec Schlecht (1847). 

Queensland (Gregory South District), New South Wales, Yictoria, 
South Australia. 

Quite a distinct species. It differs sharply from 8, cernuus Yahl 
in the nearly equally triquetrous nut with narrow costulate margins 
and from this and most other species in that the glumes are very thin, 
stoutly and acutely keeled, but with at most 1 nerve on each side. S. 
congruus (Nees) S. T. Blake has entirely nerveless sides to the glumes, 
but these are broader, and the nut is not costulate at the margins. 

Scirpus calocarpus 8. T. Blake sp. nov. (sect, Isolepis) affinis 8. 
setaceo L. sed culmis tenerioribus, foliis hand evolutis eorum vaginis 
ore truneatis, spieulis minoribus, glumis minoribus minus ner\"osis apice 
plus patulis, nuce duplo minore differt. 8. setaseus L. sec. Boeek. 
(partim), Benth., etc. non L. 

Plant a annua, eaespitosa, viridis, glabra laevisque. Culmi pernu- 
merosi, strieti, vel eurvati, vel flexuosi, obliqui vel erecti, filiformes, 
crebre suleati, usque ad 12 cm. longi, plerumque 0-2 mm. crassi. Folia 
hand evoluta ; vagina caiilina uniea, tenuiter membrana'cea, pluristriata, 
purpurea, laxiuscula, inferne siibinflata, ore ± hyalina truneata vel fere 
truncata, mucronata, mucrone raro in laminam angustissimam subplanam 
obtusiuseulam usque ad 3 mm. longam producto. Bractea uniea, ereeta 
vel suberecta, spieula brevier, subglumiformis. Spiculae 1-2 sessiles, 
obliquae, ovoideae vel oblongae, obtusae, angulatae, 2*5-3-5 mm. longae, 
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1-5 mm. latae, pluriflorae. Ghimae subdensae, facile deciduae, ovatae,. 
obtusae, apiee patulae, valde earinatae, praeter earinam robustam viridem 
valde curYatam vis escurrentem sed apiee ipsa breviter escurvam 
temiissime i-G-nerves, nervibus saepe fere evanescentibus, lateribus 
teniiiter membrauaceae hyalinae vel sanguineo- vel fusco-suffusae, 
1 •25-1-5 mm, longae. Stamina 3, antherae oblongae breviter apiculatae,. 
0-2 mm. longae. Stylus tenuissimus ea. 0-3 mm. longus, stigmata 3 fere 
duplo longiora. Setae liypogynae nullae. N ux brunnea vel fusceseensy 
nitens, fere globosa., basiu versus saepe leviter attenuata, late stipitata, 
apiee apieulata, indistinete trigona, longitudinaliter 10-12-costulata et 
transversim trabeeulata ob eellulas estimas transversim oblongas 
distinetas, 0*6-0-7 mm. longa (toro incluso), 045 mni. lata. 

QuEENSiiAND. — ^Darling Downs District: Wyherba, in mud on the 
banks of a small stream, Jan. 19th, 1933, BlaJee 4542; Wallangarra', on 
dry bank of gully at roadside, Jan. 14th, 1933, Blahe 4472. 

New South Wales. — ^Without definite locality, A, Cunningham. 
(MEL.). North-western Slopes: East of Barraba, on granite highlands, 
Nov. 20th, 1913, Eupp (NSW.) ; Warrumbungle Ranges, October, 1901, 
Forsyth (NSW.). Northern Tablelands: New England, Perrott 95 
(MEL.), Jan., 18S8, (MEL.). North Coast (or Northern Tablelands) : 
Maeleay River, Baue^ien (MEL.). Central Western Slopes: Temora, 
Nov., 1916, Dwyer 952 (NSW.). Central Coast: Richmond, October, 
1911, Mussoii (NSW.); Shell Harbour, October, 1899, Cheel (NSW.). 
Southern Tablelands: Bed of Lake Ceorge, 2,200 feet, Peb. 3rd, 1935, 
Blahe 7557a; near Tharwa, Australian Capital Territory, on open 
swampy land, ea. 2,000 feet, Peb. 2nd, 1935, Blahe 7544a (TYPE in. 
BRL). 

Victoria. — ^]\Iallee: Swan Hill, in 1890, Luelimann (MEL.). Wim- 
mera: Tankard's Waterhole, October 23rd, 1898, Reader (MEL.) ; Shire 
of Lowan, D^ Alton 3 (MEL.). Western District : Near Mount William, 
Sullivan 22 pp. (MEL.) ; Skipton, on plains. Whan (MEL.) . Central Dis- 
trict; Near Ballarat, BaccMis 9 (MEL.) ; Yarra, in moist places, October, 
1852, Mmller (MEL.). Gippsland: Waterloo, L^iehmann (]\1EL.) 
Snm\y River, Mueller (MEL.). 

South Australia. — Southern Districts: Bethany, April, 1875, 
M%eller (MEL.) ; Melrose, in damp spot, October 16th, 1915, Black 
(BL.) ; Wilpena Pound, Nov. 17th, 1882, Tate (AD.) ; Hog Bay River, 
Nov. i7th, 1883, Tate (AD.). Eyre Peninsula: Minnipa (AD.); Port 
Lincoln, Oct., 1933, Dixon (AD.). 

Western Australia. — South-west Division: Bayswater, Nov., 1902, 
Fitzgerald (NSW., BRI.) ; Stirling Range, Nov., 1867, Mueller (MEL.). 

Tasmania.— Georgetown, Nov. 22nd, 1842, Gunn 421 p.p. (NSW.) ; 
South Bsk River, near Perth, Stuart 232 (MEL.) ; without definite 
locality, MueUer (MEL.), and Archar 1587 (NSW., BRI.). 

Much mixed in herbaria with S. cemuus Vahl, but readily enough, 
.distinguished in the mature state by the strongly carinate glumes and 
the structure of the nut. All the specimens seen are very similar to 
one another, ^ and differ constantly from European specimens of S. 
seiaceus L. hitherto seen in the characters given above. 

Sdrpiis platycarpus S, Y. Blake sp. nov. (sect. Isolepis) affinis S, 
Vahl sed glumis acutius carinatis apiee patulis, nuee dorso baud 
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angulata, nitente, manifeste reticulata, eellulis extimis liexagonis 
majoribus differt. 

Flanta annua ? glabra laevisque. Culmi dense caespitosi, rare ba^si 
i^amosi, tenuissimi, tenuiter striati, ± angulati, usque ad 8 cm. alti, 
pleruinque 0*2-0*3 mm. crassi. Folia basalia' vaginis seariosis purpur- 
ascentibus striatis coriacea, involuta, tenuiter striata, apice obtusiuseula# 
applanata ca. 0*5 mm. lata, usque ad 3 cm. longa, sed plerumque nulla ; 
folia eaulina plerumque ad vaginam unicam tenuem drmam striatam 
ore fere truneatam vel subtruncatam mucrone brevi erecto praeditam 
redaeta, raro vagina in laminam setaceam applanatam eoriaeeam usque 
ad 4 em. longam desinens. Bractea uniea, subobliqua vel zb ereeta, folio 
similis, usque ad 5 mm. longa, basi admodum dilatata giumiformis, 
ccduca. Inflorescentia quasilateralis. Spiadae 1-2 ovato-ellipsoideae, 
obtusae, subteretes, pallidae vel castaneo-tinetae, 2-5-3-5 mm. lon^e, 
2 mm, latae, multi- et densi-florae. Gluniae membranaceae, late ellipticae 
vel suborbieiilares, apice patulae vix mueronatae, manifeste carinatae, 
Carina viridi 3-nervi eurvata apice excurva, lateribus admodum opaeae 
utroque nervis tenuibus ea. 4 notatae, marginibus anguste byalinae, 1*5 
mm. longae. Stamina 3, antberae breviter oblongae, prominule apicii- 
iatae, 0-3 mm, longae. St plus tenuis 0-15-0-2 mm. longus, stigmata 3 
fere 4^plo longiora. Setae kypogynae nullae. Niix suborbicularis vel 
orbiculari-obovata, minute apieulata, breviter lateque stipitata, subtrigona 
sed fere plano-convexa, angulis baud costatis dorsali evanescenti, brunnea 
nitensque vel opaleseenti-albida, manifeste reticulata ob eellulas extimas 
bexagonas minuseulas sed quam speeierum aliarum multo majores,, 
0-7o-0-8 mm. longa, 0-62-0-7 mm. lata. 

New South Wales. — Soutb-western Slopes : Albuiy, in 1890, Wilson 
(MEL.). 

Victoria. — ^Wimmera: Lowan, No%^ 16th, 1892, Reader (TYPE in 
BEI., MEL.) ; Shire of Dimboola, March lOtb, 1897, Dee. 2nd, 1887, 
Jan. loth, 1892, Reader (MEL.); near Dimboola, Nov. 16th, 1892,. 
Reader 4 (MEL.) ; near Dimboola, in inundated places, Peb. 7th, 1895^ 
Reader 3 (IMEL.). Western District: Near Mount William, Nov. 12th,. 
1873, Sullivan 22 p.p. (MEL.). Central District: Little Bendigo, near 
Ballarat, in 1875, Bay (MEL.) ; near Dandenong Eange, in 1891, Bixon 
(MEL.). Gippsland: Snowy River, Peb., 1905, Grove 1190 (NSW., 
BRL). 

South Austr^ilia. — ^Flinders Range: Wilpena Creek, Nov. 10th, 

1928, Gleland (BL., BRI., CL.). Southern Districts: Bethany, f 
(MEL.) ; Reed Beds, Nov. 23rd, 1879, Tate (AD., BL.) ; Myponga, Jan., 

1929, Cleland (CL.) ; Encounter Bay, Jan., 1924, Gleland (CL.), and in 
Callistemon swamp, Nov. 15th, 1935, Gleland (CL., BRI.); Encounter 
Bay, pond near HalPs Creek, Jan., 1933, Cleland (CL., BL.) ; Back 
Valley, Oct. 28th, 1936, and Jan., 1939, Cleland (CL.) ; south of Second 
Valley Forest Reserve, Tate Soc. Expedn,, Dec., 1938 (CL.); near 
Fulham, Jan., 1929, Gleland (CL.); Kangaroo Island: Harriet River, 
April 24th, 1923, Baines (BL.) ; Rocky River, Nov. 18th, 1924, Cleland 
(CL.) ; Hog Bay River (AD.). South East: Beaehport (AD.). Yorke 
Peninsula: Southern Yorke Peninsula, Nov., 1889, Tate (AD.). 

Western Australia. — S outh-west Division: Blackwood, in wet 
places, Oldfield 689b (MEL.). 

Tasmania. — South Esk River, near Perth, in wet places, Stuart 232 
(MEL.) ; Swanport, Story (MEL., NSW.) ; Hobart, Dec., 1893, and 
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Jan., 1894, Bodway (NSW.), and in Nov., 1923^ Lucas (NSW., BEI.) j 
without definite locality, Archer 1588 (NSW.), and Mueller (MEL.). 

New Zealand. — North Island, Wellington Province: Poxton, wet 
hollows in sand-dunes, Jan. 1st, 1932, Allan. 

In herbaria the specimens have been misidentified with S, cernuus 
Vahl and 8. calocarpus S. T. Blake and at times wore found mixed with 
the latter species. The spikelets externally resemble those of 8. calo- 
carpus rather closely by reason of the strongly carinate glumes spreading 
at the tips, the nut in its shape and size approaches that of 8. cermms, 
but the back is more rounded, the surface is glistening, while the external 
cells are larger and more prominent than in any other Australian species 
with cells of similar shape. 

Some specimens in Herb. Melbourne were labelled by Reader as 
8. riparms var. platy carpus F. M. Reader, but I cannot find that this 
name was ever published or that any description was drawn up by him. 
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L Sunmiary. 

In this paper the Australian Heliolitidae are described. Only three 
genera occur in Australia — HeKoUtes, Plasmapora, and Propora. 
PleUolites parvistella, so important in Europe, is unknown in Australia, 
where the commonest species is H. daintreei, of which the European 
species H. larrmdei is shown to be a' synonym. 

The genera of the Heliolitidae are reviewed, and from their 
morphology and micro-structure it is decided that the family is best 
regarded as a section of the Zoantharia Madreporaria, distinct from the 
Rugosa, Hexacoralla and Tabulata, but of equal rank to these sections. 
This section we call the Heliolitida. 


II. Introduction and Terminology. 

The terminology used for the Heliolitidae has depended on the 
systematic position assigned to them by the various authors, and as this 
has varied considerably some confusion has arisen. We define below, 
terms which can be applied to them without any implications on 
systematic position, or misapplications of terms used in other Anthozoa. 

Tabularia - — The large tubes divided transversely by tabulae; the 
autopores of Nicholson; the calicular tubes, sometimes calicles, of 
Lindstrom; endothekalrohren of Kiar. 
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BeUculum.—The common tissue, sometimes vesicular, sometimes of 
polyhedric tubuli, between the tabularia; the coenenchyma of Edwards 
and Haime and Lindstrom. 

FiiMi.—The small tubes of the reticulum; the siphonopores of 
Nicholson; the eoenenchymal tubes of Lindsti*bm; exothektilibhien of 

Aureola . — The ring of tubuli, always twelve in nutubcr, which sur- 
rounds the tabularium in Pla&mpora; aureola, corona, circlet of authors. 

Testae . — The overlapping domed plates of the reticulum; the 
dissepiments of Edwards and Haime ; vesicles of Nicholson ; the convex 
laminae or lamellae of Lindstrom; blasen of Kiar. 

Sola.— The transverse plates in the tubuli; the dissepiments of 
Edwards and Haime; the tabulae of Nicholson; the tabulae of the 
eoenenchymal tubes of Lindstrom; boden of Kiar. 

Commutation . — The eoenenchymal gemmation of Lindstrom and 
others, whereby a number of tubuli give rise to a tabularium and vice 
versa. 

Carina.— A flange on the side of a septum or wall. 

III. The Genera ■within the Heliolitidae. 

The earliest Heliolitids included both thickened and unthiekenod 
genera. The thickened forms all had their vertical skeletal elements 
very much dilated, the trabeculae being large and easily distinguished 
(“baculi” of Lindstrom) ; all loculi were practically filled by the 
■thickening. Thus Coccoseris megastorm (McCoy, Lindstrom, 1899, 
p. 108, pi. xii., figs. 8-11) from the Caradocian Coniston limestone of 
Westmoreland is like a much thickened EelMites with an infilled tubular 
reticulum; but in Protaraea vetusta (Hall,* Lindstrom, 1899, p. Ill, 
pi. xii., figs. 19-24), another thickened form from the Trenton of America 
and Arctic America and the Wesenberg beds of Bstland, the reticulum 
is almost absent. Kiar (1903, p. 12) regarded Coccoseris megastoma 
Lindstrom as belonging to Acantholithus Lindstrom, 1899; it seems to 
us that Coccoseris Bichwald (1860, genotype Lophoseris ungerni Bich- 
wald, Lindstrom, p. 107, pi. xii., figs. 3-7) is congeneric with 
Acantholithus (genotype Ilaliolites astcriscus Eoemer, Lindstrom, 1899, 
p. 113, pi. xi., figs. 31-35) the only difference being in the lesser dilata- 
tion of the vertical elements in Acantholithus. But wo think it wiser 
to regard Protaraea as a separate genus since there is no good evidence 
that it has a tubular reticulum. 

Priypora Edwards and Haime (a genus with a reticulum consisting 
of testae, with spinose septa, and a more or less great development of 
discrete trabeculae throughout the tissue) appears to be the earliest of 

* According to Troedsson (1928, p. 116) follo'wing Foerste, the Richmond 

S iecimens and the Scandinavian and Baltic specimens referred to P, vetusta by 
dwards and Haime and by Lindstrom are not conspecidc with P. vetusta Hall, 
Poerste proposed for them the new name P. richmondensis* Troedsson considered it 
probable that the true vetusta^ thin sections of which have never been figured, was 
different generically from P, richmondensis and suggested that it might belong to 
TrotrocMscoUthus Troedsson. Bassler (1915, p. 1043), however, named Porites 
vetusta Hall non Edwards and Haime quite definitely as genotype of Protarea, by 
giving a bibliographic citation. *^ether this selection should be maintainod as valid, 
as against Troedsson 's suggestion that the Bichmond, Scandinavian and Baltic 
specimens (i.e., P. richmondensis) should be the type of P. vetusta, must be loft 
until thin sections of the Trenton topotypes of P. vetusta Hall are figured. 
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the 'unthiekened genera. An undescribed species occurs in the 
Caradocian Robeston Wathen limestone of Wales. 

A form from the Trenton (?) of Arctic America (Iglulik Island) 
was described by Teichert (1937, p. 53, pL iv., fig. 13; pi. v., figs. 1, 2) 
as Plasmopom lamhei Schuchert, but judging by his figures and descrip- 
tion it should be placed in Propora, with afiinities to Edwards and 
Haime’s species P- conferta, Troedsson’s figures (1928, pL 33, figs, la, 
b) of P. lamhi Schuchert from the Cape Calhoun beds (Trenton or 
Richmond) of Greenland show a reticulum in which more than twelve 
radially elongate tubuii surround a tabularium, the walls of the tubuli 
frequently being discontinuous vertically. These Greenland specimens 
seem closer to Heliolites than to Propora^ and it may be that they 
indicate a transition between the two genera. The specimens cannot be 
Plasmopora as there are more than twelve tubuli in the aureola. Another 
unthickened genus, Protrochiscolithiis Troedsson' (1928, p. 116, genotype 
P. kiaeri Troedsson id.), occurs in the Ordovician (Trenton or Rich- 
mond) Cape Calhoun beds of Greenland. It is like the central, 
unthiekened portion of TrocJiischolitlius Kiar, defined below, from the 
5a and 5b beds of Norway. Propora mmimulosa was described by Twen- 
hofel (1928) from the Ordovician of Anticosti. Another Ordovician 
record is Heliolites depauperata Salter and Blanford (1865) from the 
Central Himalayas, of which we have seen neither description nor 
figure. 

The greatest differentiation of the Heliolitids took place around the 
Baltic in the stages PI and P2 of Estland, the Leptama limestone of 
Sweden, and 5a and 5b of Norway*, followed by a world-wide 
development throughout the Silurian. 

The unthiekened genera Prohelialifes, Heliolites and PlasmoporeUa 
made their first appearance in the P beds, the Leptaena limestone 
and/or the 5a. beds, only the two latter and Propora continuing into 
later beds. ProhelioUtes Lindstrom (1899) is an unthiekened form 
with little reticulum and, according to Lindstrom ’s description and 
figures, with septal spines directed proximally. Heliolites hirsy;tus 
Lindstrom ,(= megastovna Kiar, 1899 = Propora hirsuta 

Kiar, 1903) is intermediate in some respects between Heliolites Dana 
and Propm^a Lindstrom, with a sparse reticulum like Proheliolites but 
with septal spines directed distally. Heliolites is also represented by 
two other species, interstinchis (hiimsiem) from the P of Estland and 
parvistella Roemer from the Leptaena limestone of Sweden, the P2 
beds of Estland and the 5a and 5b beds of Norway. Plasmoporella Kiar 
(1899) (z= GamptoUtMis Lindstrom, 1899) is like Propora but has highly 
domed tabulae and testae. Numerous species of Propora are abundant. 

Of the thickened genera, Coccoseris and Protaram which first 
occurred in the Ordovician persist to the end of this group of beds, 
when Protaraea, also known from the Richmond of North America, 
became extinct, while Coccoseris persists into the Talentian. 

* The exact position of the hounda^ between the Ordovician and Silurian in 
the Baltic countries and North America is stiH under discussion, and the stage B of 
Estland, the Leptaena limestone of Sweden, the 5a and 5b beds of Norway and the 
Richmond of North America are placed by some in the Bala, by others in the 
Yalentian. The position of the Gl, G2, and H beds and the boundary betwe^ the 
Valentian and the Wenlock are also in doubt in the Baltic States. (See Troedsson, 
1928, p. 181; 0. T. Jones, 1928, p. 513; Buger, 1934, p. 12; Reed, 1935, p. 371; 
Lament, 1935, p. 303; Troedsson, 1936, p, 497). 
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TrochisooUthus (Kiar, 1903, genotype Coccaseris micraster Lind- 
strom, 1899 = Potoeopora inordinaia (Lonsdale), Kiar, 1899), a 
genus sometimes massive, sometimes ramose, shows little thicken- 
ing in the earlier portions of the colonies but much thickening 
elsewhere and has sparsely perforate walls and septa (see Kiar, 
1903, pp. 13-29, figs. 1, 2 on p. 15; figs. 3, 4 on p. 17; figs. 5, 6 on 
p 19; fig. 7 on p. 21). It is confined to this group of beds. The 
perforation of its walls was denied by Lindstrom, 1903, but is in our 
opinion definite and of the type seen in perforate Hexacorals, and not 
like the mural pores of Famsites. Diploepora Quenstedt which first 
occurred in these beds also is thin walled in the early stages, which 
closely resemble Propora, and thick in the later, but it is not perforate ; 
it continued into the Ludlovian. Palaeoporites Kiar (1899, genotype P. 
estonicus Kiar, id., p. 18) which is confined to this group of beds is 
highly perforate and thickened throughout; judging by Kiar’s figures 
the trabeculae are rhabdacanthine and combine at the axis of the tabu- 
larium to form an axial structure, while the reticulum consists of tubuli 
with highly perforate walls. 

The unthickened genus Plastnopora, Bd. and H. (genotype P. petedi- 
formis Ed. and H.) makes its first appearance with P. stella Lindstrom 
in G1 of Estland. It is like Heliolites, but the septa are continuations 
of the walls of the twelve tubuli around the tubularia, and the tubuli 
w'alls are usually discontinuous vertically. Propora conferta occurs in 
Gl, G2,.and H of Estland. Stratum a (Arachnophyllum bed) which is 
at or near the top of the Valentian in Gotland, contains Coccomris 
asteriscus (highest record of this genus), and several species of Propora, 
Plasmopora and Helioliies, while C&smdoUtJms Lindstrom (1899, which 
is like HelioUtes hut has tubuli of two sizes in the reticulum) makes its 
first appearance here. In Norway HelioUtes intricatiis Kiar and Propora 
intercedens Kiar occur in stage 6. Plasm^oporella is figured (Yoh, 1932, 
p. 69) from the Valentian of China. 

In Lindstrom ’s beds b-d of Gotland (='Wenlock of England) 
species of Heliolites, Plasmopora, Propora, and Diploepora are abundant, 
CosomoUikits makes its last appearance and PycnoUthm Lindstrom 
(1899, genotype P. lifidus Lindstrom) occurs. This genus, founded upon 
one detached specimen from the shore near Visby but probably from 
b or c, has radially elongated tubuli with much thickened walls and 
bifid septa. In the Niagaran of America the genera Heliolites, Plasmo- 

£ ora and Propora are common and Plasmoporella Kiar (= CamptoUthns 
indstrom) makes its final appearance. In beds e-h of Gotland 
(= Ludlow) species of Heliolites and Plasmopora occiir, and Propora 
and Diploepora have their last occurrences. In Norway Propora 
intercedens occurs in stage 9. Plasmopora and Propora both occur in 
the Gotlandian of Korea (Shimizu, OzaM, and Obata, 1934) and Helio- 
htes in the Silurian of China (Grabau, 1925), and Indo-China (Mansuy, 
1920). In Spiti, India, Pj-opora occurs (Reed, 1912). 

The variety of forms is greatly reduced in the Devonian though at 
certain localities particular species are very common. No Heliolitid 
is known later than the_ Givetian. HeUdUtes occurs throughout the 
Lower and Mid^e Devonian of Europe and is rare in the Devonian of 
America and Asia, while Plasmopora has been recorded from the Middle 
Devonim of the Carnie Alps, and Australia. Paeokelmamnopora Weis- 
sermel (19^ p. 94, pi. 11, figs. 3-5) from the Gedinnian near Istanbul 
[ Plasmopora in having tabularia with tabulae, and tubuli 
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with discontinuous walls and sola, but differs in that the tabularia have 
twelve longitudinal corrugations which Weissermel considers represent 
the septa, although no lamellae or spines are present ; further the tubuli 
around each tabularium number more than twelve. 


IV. The Microstruoture of the Vertical Skeletal Elements. 

{a) Th& TrabeciiZae, — The vertical skeletal elements are trabeculate 
throughout the family. Monacanths and rhabdacanths (Hill^ 1936, 
p. 197) occur, though the latter are uncommon, being found only in 
Flasmopcrella papMahis (Eominger), in Palaeoporiies Kiar, and 
sporadically in individuals of several species of Prapora, viz., tubulata, 
conferta, speciosa, and hadllifera. In the Heliolitida rhabdacanths are 
not associated with lamellar selerenchyme as they are in the Rugosa, 
The walls and septa of HelioUtes are of thin monacanths very closely 
packed except in the septa of dmnireei and porosus where their axi^ 
parts are free spines. The inclination of the monacanths varies in the 
different species. In intersrtinchis they are inclined at an angle of 40® 
from the vertical ; in the septa of poroms they make an angle of about 
45° ; in daintreSi and its variety spongodes the septal spines are curved, 
and in the wall the monacanths are inclined at 30° from the vertical; 
in parvisiella and its variety intHcaius^ and possibly in fasciatus the 
monacanths seem from Lindstrom’s figures to be vertical in both septa 
and walls ; in Uljevalli it would appear that the monacanths in the walls 
are vertical but those of the septa are inclined at 30° from the vertical; 
in repleius the inclination is 20°. In CosmioUthus ornatus the 
monacanths in the septa are inclined at 30°. 

In Plasmopora also the septa and walls both consist of thin mona- 
canths, whose inclination from the vertical is greater in the septa than 
in the reticulum. In this genus any monacanth may be extended 
laterally to form a carina, usually on one side only of a septum, occa- 
sionally on both sides; but the carinae* may be localised on the septa-, 
in the aureola, or in the reticulum, and are yardarm or xyloid. In 
some species of Plasmopora the walls are vertically continuous as in 
EelioUtes, but in many they are discontinuous and the monacanths 
are short and, while still arranged in vertical series, become normal^ to 
the curvature of the testae rather than keep their original inclination 
in the walls. These monacanths, normal to the testae, are the ‘‘aculae^^ 
■ of Lindstrom. The monacanths are of the order of 0-05 to 0*1 mm. 

In Propora and Plasmoporella there are no continuous walls in the 
reticulum and the vertical skeletal elements consist of free trabeculae 
which are usually monacanths and are normal to the testae, are usually 
profuse and seldom in vertical series, and have a wide range in diameter 
and length. Lindstrom referred to the trabeculae under three names — 
bacilli,^' with radiating fibrous structure, a diameter of about 045 to 


* Carinae may be parallel to the trabeculae or parallel to the growing edge of 
the septum. When parallel to the trabeculae they may be opposite — ^yardarm, e.g, 
Eeliophyllum (see Hill, 1935, text figs, 15H, I.) or sub-opposite—xyloid, e.g. 
Xylodes (see Smith and Tremberth, 1929, pi. viii., figs. 3, 4) as seen in transverse 
section. When parallel to the distal edge of the septum they are cymatoid, e.g. 
Cymatelasma (see Hill and Butler, 1936, p. 522, text fig. 4). Yardarm and xyloid 
carinae are each formed by extensions of the fibres of one trabecula; cymatoi(* 
carinae on the other hand consist of a series of trabeculae. Xyloid and cymatoid 
carinae both make the septa appear zig-zag in transverse section. 
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0*2 mm. and a length of from 0*16 to more than 3 mm; ''bacilli/’ in 
which he could observe no structure, with a similar diameter and length ; 
and "aculae,” very short and with a diameter of about 0*05 to 0-1 mm. 
in which he described no structure. In the septa the trabeculae are 
usually monacanths, and they are inclined as in Plasmopora and 
EelioUtes, 

Throughout the family Heliolitidae, thickened tissue consists of 
dilated monacanths, with the single, exception of FalacoporUes, in which 
rhabdaeanths are dilated. Both Lindstrdm (1899, p. 104) and Kitir 
<1903, p. 37) considered that thickened genera' arose from thin ones. 
It is difficult for us to form an opinion as we have not had the oppor- 
tunity of examining specimens of some of the genera, but their view is 
contrary to our observations on other eoi*als, in whieli in general, 
thickened forms give rise to unthickened. 

Lindstrom and Kiar both consider that in ProhdioUtes the septal 
trabeculae are directed downwards at an angle of about 45° from the 
horizontal — a condition without a known parallel in the whole of the 
Anthozoa. 

(b) Discontinuity of the Vertical Elenients. — ^Whereas in IlcUoUtes 
the walls in the reticulum are continuous both vertically and horizon- 
tally, in Plasmopara discontinuity occurs, such that segments of the walls 
stand on testae, each segment containing more than one monacanth. In 
transverse section these segments, combined with cut edges of testae, 
frequently give an appearance of complete tubuli. It is possible that 
a somewhat similar discontinuity seen in the tubuli walls in IlelioUtes 
Mrsictns and in ProhelioUtes duhms may be connected in some way with 
the rapid change of the tubuli into tabularia and vice versa- As 
explained above the absence of walls in the reticulum of Propora is due 
to the complete and sometimes distant separation, one from another, 
of the individual trabeculae. 

Perforation exactly similar to the perforation of the vertical 
skeletal elements in the perforate Hexacoralla and Eugosa, occurs in 
the Heliolitida, profusely in PaJaeoporites, and rather rarely in 
TrocMscolithus and ProtrocMscoUthus, 

V. Increase* 

As in all compound coralla, the protocorallites of lleliolitid 
colonies must have arisen from planulae, after sexual reproduction. 
Lindstrom (1899, pp. 19-23, 45-47) distinguished three methods of 
asexual reproduction. Ilis ' ' coenenchymal ’ ’ gemmation is well illustrated 
by his figures (1899,’ pi. i., figs. 21, 32, 33; pi. ii., fig. 37; pi. iii., fig. 27) 
and by those of Sardeson (1896, figs. 7-9), which show that tabularia 
may originate from a number of tubuli by the disappearance of the 
walls, and that also tabularia may be replaced by tubuli by the growth 
of dividing walls. This type of increase we propose to call commuta- 
tion*; it possibly corresponds to differentiation and dedifferentiation 
in the soft parts, and may occur in Hexacorals such as Turhmaria 
(unpublished work by Edgar Eiek, of the University of Queensland) ; 
a somewhat similar process takes place in the Alcyonarian Eeliopora 
where a number of small "pores” give rise to a large "pore.” Lind- 
' intracalicinal” gemmation does not seem clear to us from his 
and figures, and his "epitheeal” gemmation may well be 
of " coenenchymal gemmation.” 
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^ Multiplication of ^ the tubuli takes place hy the growth of new 
divisional walls; a solitary carina may arise on any wall and by con- 
tinued growth bisect the tubulus. This multiplication is similar to 
^'fission’’ in Chaetetes and is quite different from the mode of increase 
in the Favositidae, which is intermural and at the angles. The growth of 
young corallites in Favosites is well illustrated in Jones (1936, text-figs, 
i.-xii.). 

VI. Systematic Position of the Family. 

(a) Eidorical. — The Heliolitidae have been classed at various times 
as Hydrozoa, Aleyonaria, Tabulata, Eugosa, Hexacoralla, a separate 
section of the Madreporaria, Tubocoralla, and as part of a new sub-elass 
of Anthozoa, the Seliizocoralla. 

Linnaeus {fide Lindstrom, 1899, p. 38) made the first mention of a 
Heliolitid in literature, when (in 1745, p. 30) he referred a Q-otlandian 
species to Millepora^^ but later (1767, p. 1276) he separated this species 
from Millepora, which has since been accepted as a Hydrozoan, and 
placed it with the corals, under the name Madrepora interstincta: Gold- 
fuss (126, p. 64) likewise considered an Eifelian species to be a coral, 
Astraea porosa. Blainville (1830, p. 357) put this Devonian species in 
a new genus Eeliopora, with E, ooenilea of recent seas. Lonsdale 
(1839, p. 686) referred a number of Silurian species to Porites Lamarck. . 
Dana (1848, p. 541) regarded the Palaeozoic and recent species of 
Blainyille’s Eeliopora as distinct genera, and proposed Eeliolites with 
type Astraea porosa Goldfuss for the Palaeozoic forms. About the same 
time McCoy recognised differences between the Palaeozoic and recent 
Porites, and proposed Palaeopora for the Palaeozoic species (1849, p. 
129, no species mentioned; 1850, p. 276, only species mentioned, 
Palaeopora siiltilis^). 

D’Orbigny also noted the differences between the Palaeozoic and 
recent forms and proposed for the former, first Lomdalia {fide Lind- 
strom, 1899, p. 38) and later, probably because LonsMeia was 
pre-occupied, Geoporites (1850, p. 49). However, the priority of Dana’s 
genus was quickly recognised and Edwards and Haime, in their classi- 
fication of the Coelenterata' (1850, p. Iviii.) included Dana’s genus in 
their new sub-order 2oantharia tabulata — corals in which the entire 
lumen is occupied by a tabularium, and in which the septa are 
rudimentary, and do not show a pinnate arrangement. 

In 1876 Moseley recognised the Alcyonarian affinities of Eeliopora, 
with which Eeliolites has usually been compared. Eeliopora, like the 
other Aleyonaria, has eight tentacles and eight mesenteries, the muscles 
byng on the sulcar side of the mesenteries. Nevertheless, the skeleton 
of Eeliopora is fibrous and trabecular as in the Madreporaria, not 
spicular like the rest of the Aleyonaria. Moseley regarded Eeliopora 
as a dimorphic Alcyonarian, suggesting that the small tubules were 
modified zooids, siphonozooids, and the larger, autozooids. He accepted 
the a ffin ity of the Heliolitidae with Eeliopora, and concluded that all 
the Tabulata of Edwards and Haime were Aleyonaria; consequently, 
that the Heliolitidae were dimorphic. Nicholson (1875, p. 248) had 
previously expressed the view that Eeliolites was dimorphic, and 
following Moseley’s work, he placed this genus in the Aleyonaria (1879, 

P. 25). 

* It is, however, doubtful if this species, which must be taken as the genotype 
of Palaeopora, is a Heliolitid. 



190 PR0CKBDIN6S OF THE ROYAL SOCIETY OF QUEENSLAND. 

These observations caused a flood of speculation on the possible 
Alcyonarian affinities of Heliolites and even of other genera of Edwards 
and Haime’s Tabulata. Sardeson (1896) and Zittel (1900) followed 
Nicholson in placing Eeliolites in the Alcyonaria. But Bourne (1895), 
after detailed studies on Heliopora, concluded that neither was 
dimorphic, but that the coenenchyraal tubules of EcUopora were part 
of a complex system of solenia. Nevertheless, he retained them in the 
Alcyonaria. Eomer (1883, p. 500), Neumayr (1889, p. 326), Weissermel 
(1937, p. 93), and Wentzel (1895) considered the Heliolitidae to have 
no relation to the Helioporidae, leaving them as an isolated family of 
the Tabulata. 

Lindstrom (1876, 1899a, 1899b) and Kiar (1899, 1903) have made 
outstanding studies on Eeliolites and its allies. Lindstrom in 1876 (p. 
15) placed EeUopora in the Alcyonaria but argued against any affinity 
between Eeliolites and Eelwpora. He created a special family for the 
former together with Plasmopora (including Propora), LyelUa, Gala- 
poeeia, Thecost&gites Ealysites, and Thecia. In 1899 he removed 
Galapoecia, Tkecostegitcs, Ealysites, and Tliecia, from the Heliolitidae 
and made two sub-families of the latter— the Heliolitidae with the genera 
EelioKtes, Gosmiolithus, ProhelioUtes, Plasmopora, Propora, Gcmpto- 
Uthm, Diploepora and PycnoUthus, and the Coccoseridae with the general 
Goccoseris, Protaraea, and Acantlwlithvs. He reiterated that he saw no 
affinity to Eeliopora and no affinity with any other Palaeozoic corals. 
He did not discuss the possible affinity to the Hexacoralla. Kiiir (1899, 
p, 49) considered the similarity of Eeliolites to Eelwpora to he homeo- 
morphie only, and placed the Heliolitidae as a family of his Zoantharia 
Madreporaria (in which he appeared to include only Rugosa, Hexa- 
coralla, and Heliolitidae). He thought them distinct from the “isolated 
group of the Tabulata.” He gave a different grouping of the genera 
into sub-families. 

Some authors — e.g. Gerth (1908) — ^have pointed out the morpho- 
logical similarity between the Heliolitidae and many of the Hexacorals 
(especially Seriatopora, Stylophora and Poalllopora), and have regarded 
the former as the ancestors of the latter. The genera which Gerth 
studied were those grouped as the Madreporaria Tubocoralla by Stein- 
man (1907). Zittel (1900) placed the Heliolitidae in the Alcyonaria. 
Woods (1926) considered that the systematic position of the “tabulate 
Corals,” in which he placed the Heliolitidae, was not yet satisfactorily 
established. Okulitch (1936) recently united the Heliolitidae with the 
Tetradidae and Chaetetidae in a new subclass, the Schizocoralla, the 
diagnostic characteristics being ^ven as (1) increase by fission and 
(2) absence of true septa'. But, in the Heliolitidae, only'the tubuli of 
the reticulum increase by fission and true septa are present. Weissermel 
(1937, p. 93), in a review of Okuliteh’s work, critici.sed his grouping of 
families and summarised the evidence for regarding the Heliolitidae 
as Tabulata, which he considered a valid group. 

(6) Gomparison with Other Groups. — The elucidation of the affini- 
ties of the Heliolitidae is rendered all the more difficult as their soft 
parts are quite u n kn own, whereas three of the groups to which they have 
been referred are classified on soft parts almost entirely; further the 
relationship of the hard parts to the soft parts in groups where both 
axe kno’wn is not always made clear by writers. Again, structural 
mmuanties in forms of such widely separated ages as Devonian and 
f iresent are very likely to be due to homeomorphy, not to generic affinity, 
links are known. 



THE HELIOLITIDAE OF AUSTRALIA, ETC. 191 

(1) Alcyomria . — 

The Alcyonaria are Aetinozoa with eight mesenteries and eight 
pinnate tentacles; the stomodaeum has a single siphonoglyph (ciliated 
groove) ; the skeleton is internal, consisting of spicules in the mesoglaea, 
occasionally supplemented by an external skeleton; the longitudinal 
muscles are on the ventral faces of the mesenteries (Potts, p. 180, in 
Borradaile and Potts, 1935). 

The Alcyonarian with which Eeliolites has been frequently com- 
pared is Heliopora Blainville (Plate XL, fig. 6). Its soft parts leave 
no doubt that it is Alcyonarian; but, were the skeleton alone known, 
it would almost certainly be placed with the Madreporaria, being trabecu- 
late like that of the Madreporaria, not spicular as in other Alcyonaria. 
Each trabecula consists of fibres directed upwards and outwards. Both 
skeletons consist of two sizes of vertical tubules, both of which are 
"divided by horizontal plates. A detailed comparison, however, immedi- 
ately brings out important differences. In Heliopora one to five vertical 
trabeculae occur massed together to form a pillar at the point where 
more than two tubules meet, and the walls between the tubules consist 
of continuations of fibres from the pillars at the corners. There is 
never a trabecula in the wall between two tubules, they are always massed 
at the point of junction of three or more.* The pseudosepta’’ of the 
tubes consist of several vertical trabeculae, so closely placed in series 
that their fibres cannot be differentiated. In Heliolites the wall between 
two tubuli does not differ in structure from the wall at the point of 
junction of more than two tubuli; the walls consist everywhere of 
trabeculae, curved, inclined, or rarely vertical, the fibres of the trabe- 
culae radiating obliquely upwards and outwards. The septa have a 
similar^ structure to the walls, being built up of a number of curved 
or inclined trabeculae. Thus in Heliolites the septa and walls consist 
of regularly spaced trabeculae, usually inclined, while in Heliopora all 
the trabeculae are vertical, and in the ‘^coenenchyma” are massed into 
pillars at the point of junction of three or more tubules. 

In Heliolites the trabeculae of the septa may be in contact, so that 
the septa are lamellar as in H, parvistella, or free axially — ^i.e. acanthine 
— as in H. daintreei. Both mona’canthine and rhabdacanthine types 
(Hill, 1936, figs. 14, 15) occur, but in Heliopora the trabeculae of the 
^^pseudo-septa” are always in contact so that the ‘^pseudo-septa” are 
always lamellar and never spinose. Many writers have considered that 
the radial plates of Heliopora differ from the “true septa” of the Eugo^ 
and Hexacoralla and hence have termed them “Pseudosepta.” It is 
d'iflS.cult to discover in their writings any clear reasons for this differ- 
entiation, which appears to be based on the idea that the septa of the 
Eugosa and Hexacoralla arose later than, and independently of, the 
“theca” (i.e., the wall), whereas the “pseudosepta” of Heliopora are 
continuations into the tabularium of the walls of the small tubes and 
thus are an integral part of the walls. This argument is based on a 
misunderstanding of the micro-structure of the skeleton and of the 
manner in which it was formed by the soft parts. It is dear from the 
description and figures above that the radial plates in both Heliopora 
and Heliolites have a trabecular structure as in the vertical skeletal 
elements of all Eugosa and Hexacoralla ; but whereas in Helmpora the 

^ This differs somewhat from the micro-structure described aud figured by 
Bourue (1899, pp. 517-524, figure on p. 523). 
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septal trabeeulae are vertical, in HehoMes, as in the Kugosa and 
Hexacoralla, they are inclined. We remain m doubt it this ditterence 
is sufficient to justify the use of the prehs pseudo. 


In the Anthozoa much classitieatory importance has been attached 
to the mode of insertion of the septa, and the number, msertiou,^ and 
arrangement of the mesenteries. Thus the Rugosii are (.bstingmshed 
by the pinnate insertion of the septa (in fours) and the Ilexaeoralla by 
the cyclical insertion of the septa and mesenteries, the cyciles being si-V 
or multiples of six. Hickson (1924, pp. 31, 32) has suggested tliat the 
Hexacoralla may be divided into two groups— group B, one in which 
twelve mesenteries are developed — and the other, ^roiip A whieli 
more than twelve appear. When small numbers of me.sentories arc 
involved the number of septa usually corresponds to the number of 
mesenteries, but such a correspondence is not invariable lyhen the num- 
bers are large. In the Actinians no such easy generalisation in number ^ 
of mesenteries and septa can be made. 


The Alcyonaria are distinguished by eight mesenteries. ^ In Melio- 
pora while there are always eight mesenteries, the number of septa (or 
pseudosepta) varies but is usually between ten and sixteen (according 
to Lindstrom, sometimes seventeen) altliough according to Moseley the 
most common number is twelve. Ileliopora- is apparently the only 
Aleyonarian with radial vertical plates which might be compared with 
septa. This lack of correspondence in the number of septa and mesen- 
teries has also been used as an argument for terming them “pseudo- 
septa,” but it appears to us possible that they represent two incomplete 
cycles of eight. It should be kept in mind that little is known regarding 
the insertion of septa in hystero-corallitcs of compound Ragasa and 
Hexacoralla, but it seems possible that the basic plan of insertion might 
be masked in such types (e.g., see Smith and Ryder, 1927, pp. 339-342, 
tbxthg. 2). 

In the Heliolitidae, when septa are present they are invariably 
twelve in number. There is a strong contrast here with the variability 
in Eeliopora; and the fixity of twelve in the Heliolitidae suggests com- 
parison with the Madreporaria rather than the Alcyonaria and in 
particular with Hickson’s Group B of the Hexacoralla (1924, p. 32). 


The question of dimorphism in HcUopora i.s one which has been 
much discussed since first postulated by Moseley (1876) but it still 
remains _ unsettled, some text-books following Moseley’s theory of 
dimorphism, others adhering to the views of liournc (1895) that the 
“coeneneh 3 nme” viewed by Moseley as siphonozooids is in reality a 
complex system of solenia (i.e. a canal system with extensions down- 
w^ds into the small tubes but no openings to the free surface).” 
Nicholson (1879, p. 25) and others, accepting dimorphism in^Heliopora, 
argued by analogy that HelioUtes was dimorphic, and therefore, an 
Aleyonarian. Professor Hickson, the British authority on Alcyonaria, 
says {in litt.): “As regards the dimorphism of Eeliopora; it is not 
dimorphic and there is no clear evidence that it ever was dimorphic.” 
Accepting this view of Bourne and Hickson, Nicholson’s argument based 
on dimorphism is invalid. 

. Thus we consider the Heliolitidae differ from the Aleyonarian 
■M^f>Ppra in the general arrangement of the trabeculae, and in having 
number (12) of septa; and that for the same reason.^ they cannot 
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(2) Zoantkaria , — 

The Zoantharia are Anthozoa with mesenteries varying greatly in 
number, typically arranged in pairs, the longitudinal muscles of which 
face each other except in the ease of two opposite pairs, the directives, 
in which the muscles are on opposite sides; the tentacles are usually 
simple, six or some multiple of six in number, and the mesenterial fila- 
ments are trefoil-shaped in section; the stomodaeum has two ciliated 
grooves; typically there is a calcareous exo-skeleton, but this may be 
entirely absent. 

The Zoantharia are divisible into the Actinaria (sea anemones) 
which are usually single individuals always without a skeleton, and the 
Madreporaria, usually colonial, always with an ectodermal exo-skeleton. 

To the present-day biologist, the Hexacoralla are Madreporarian, 
but the soft parts of Rugosa and Tabulata being unknown, these sections 
are given but little space in zoological classifications. To Edwards and 
Haime, the Rugosa and Tabulata were also Madreporarian. Not know- 
ing the soft parts of Rugosa and Tabulata, we cannot be sure that they 
are Madreporaria, but the possession of an exo-skeleton which is trabe- 
culate, septate and tabulate, as in the liexacorals, indicates affinity with 
the Madreporaria. The Rugosa, Hexacoralla, and Tabulata will all be 
included herein as sections of the Madreporaria. 

(а) Hexacoralla . — ^Madreporaria in which the pairs of mesenteries 
and the septa are inserted in cycles which are six or multiples of six. 

In the Heliolitidae we have no information on the mesenteries; but 
in both Heliolitidae and Hexacoralla all the vertical skeletal elements 
consist of vertical series of curved, inclined, or rarely vertical trabeculae. 
The septa of Heliolitidae are constantly twelve, and there is a group 
of Hexacoralla recognised by Hickson (1924, p. 32) in which the septa 
number six or twelve ; in this group, however, when twelve occur, they 
are divisible into a primary and secondary cycle, according to their 
length and period of insertion. In the Heliolitidae there is no good 
evidence that the twelve septa are divided into two cycles, although 
Lindstrbm (1899, p. 55) has suggested that such is possible in H, 'porosm. 

In the Heliolitidae there is a reticulum which may consist of 
trabeculate polyhedric tubes crossed by sola, or of testae supplemented 
by further free trabeculae. In the Hexacoralla a common tissue fre- 
quently occurs ; it may consist of dissepiments supplemented by 
trabeculae, as in Cyphasiraea, or of dilated trabeculae as in Pocillopora 
and Stylophora, which both belong to Hickson's group characterised by 
six or twelve septa; or it may be compact or spongy. 

Thus there is very close morphological similarity between the 
Heliolitidae and Hickson’s group B, but absolute identity is spoiled 
because the twelve septa of the Heliolitidae are not divisible into two 
cycles of six. * 

(б) Rugosa — ^Madreporaria in which there are two series of septa 
inserted pinnately on a tetrameral plan. The soft parts are unknown. 

Tlhe vertical skeletal elements of the Rugosa consist, like those of 
tlie Hexacoralla and the Heliolitidae, of vertical series of eurved^or 
inclined trabeculae. The septa of all adult corallites alternate in size, 
their insertion being pinnate, on a tetrameral plan (Hill, 1935, p. 504). 
It may be that in hystero-corallites the pinnate manner of insertion is 

E.S.— c. 
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masked but nevertheless, the alternation in size of the septa is always 
visible.’ In the Heliolitidae the manner of insertion has not been 
investigated, and any results obtained by such an investigation could 
not be used for comparative purposes until the insertion of septa in the 
hystero-eorallites of Rugosa and Hexacoralla is also known. But in the 
Heliolitidae there is no good evidence that the septa alternate in size. 

In the Rugosa the arrangement of plates in plocoid coralla' sug- 
gests corallites surrounded by common tissue, but the “eorallites” are 
in this case the tabularia, and the “common tissue” the dissepiraentaria; 
whether the reticulum of HeUolites also represents dissepiraentaria 
depends on the possibility that minor septa are present in the Ilelio- 
litidae ; for in the Rugosa the development of dissepiments is dependent 
on the presence of minor septa. But the evidence that, minor septa 
occur in Heliolitidae is weak, and therefore, the evidence that the 
reticulum of the Heliolitidae is homologous with the “common tissue” 
of Rugosa is also weak. Nevertheless, Lindstrbm considered this a strong 
possibility. His reasons were (1) that in one specimen of R. inter- 
xtinctus (1899, pi. 1, figs, i.-iv.) he observed a single eorallite with two 
“thecae,” one enclosing what we propose to call the tabuilarium and 
one enclosing this and some “eoenenehyma.” But at a later stage the 
outer “theca” encloses a great number of “calicles” and becomes in 
fact the wall of the whole colony, or holotheca. He drew an analogy 
between the inner wall and the wall* in the dissepimentariura of 
Acervularia. (2) In some of the Heliolitidae from Gotland he observed 

* Walls in the Bugosa . — ^Mueh confusion has arisen in the use of terms for 
walls ill this group mainly because the method of formation of the skeleton wa,s not 
understood by the earlier writers. A review of the terms used for the various walls in 
Madreporaria has already been made (Hill, 1935, pp. 497, 499, 508, 512) ; and the 
definitions given below are in amplification. 

Epitheca and JSolotheca . — In simple corals the term epitheea is applied to the 
sheath enclosing the whole of the lumen and situated immediately outside the peri- 
pheral ends of the septa; in compound corals it is applied in a similar manner to 
the sheath surrounding each eorallite when the corallites are separable; holotheca is 
applied to the sheath surrounding the whole colony. Immediately inside the epitheea 
in Rugosa is a narrow peripheral siereosone (see below) which is fibrous, though not, 
certainly trabeculate in structure, while the epitheea and holotheca -probably arc 
granular. Usually the peripheral stercozone is very narrow and has then boon 
Tegardod as part of the epitheea, but in such a case it seems better to refer to the 
double structure as the o%iter wall. 

It is, however, not certain that the epitheea and holotheca n/ro sopara,to struc- 
tures. The holotheca may be but the sum of the epithocao over the out(jr ])airtB of, 
the peripheral corallites; further miaeroacopic examination of conditions in massivo 
coralla with inseparable, and separable corallites is needed. Until this is done, we 
propose to continue using the two terms as defined above. 

Peripheral Stereo^one , — A stereozone (trabeculate or merely fibrous) of any 
width, at the periphery of a eorallite. 

Median Stereo 0 one , — ^A new phrase to describe any stereozono which is within 
the dissepimentarxum but does not extend to the periphery, e.g. the inner walP' 
-of AcemMaria. It may be produced either by dilatation of the septa (^‘pseudo- 
theca'^ of Heider, see Ogilvie, 1897) or by the growth of additional trabeculae 
between the septa (“eutheca^' of Heider, see Ogilvie, 1897). 

WaU of the Tab'u^rimn , — ^This is not a separate strucure but is the junction 
of the dissepimentarium and the tabularium. 

Wall of the Axial Structure , — This also is not a separate part, being the 
junction of the axial structure with the outer tabulae. 

^ Aulos, — A distinct wall within the tabularium; a tube enclosing almost fiat 

. and surrounded by inclined tabulae; supposed to have been formed either 

turning of the axial parts of the tabulae or by the conjunction of the curved 
^^ke septa. In the first case the micro structure of the aulos is that of 
skeletal elements and in the second that of the vertical skeletal elements. 
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faint polyhedric markings in the eoenenehyma suggestive of outer 
walls’^ of the calicles. But Lindstrom’s ‘‘inner theca’’ in HelioUtes is 
the wall of the tabularium and his “outer theca” is the holo theca, and 
thus his first analogy with the Rugosa is invalidated- As for his aiecond 
argument the faint polyhedric markings in the reticulum were observed 
on the weathered surface only of a few specimens and might equally 
well be explained as differential weathering. 

Thus there being no good evidence of two orders of septa, and no 
evidence that the reticulum is a dissepimentarium, and Lindstrom’s 
analogies on the walls being invalid, we conclude that there is no reason 
to place the Heliolitidae in the Rugosa. 

(c) Taiula^a , — The sub-order Tabulata was founded by Milne 
Edwards and Haime for a group of compound corals in which the 
septa are absent or rudimentary and the tabulae well developed. 

The soft parts of both the Tabulata and Heliolitidae are unknown. 
In the Tabulata septa may or may not be present, but when present 
they are always rudimentary. This also applies to the Heliolitidae, but 
the constant number of twelve characteristic of the Heliolitidae is very 
rarely exhibited by the Tabulata, in fact, in the latter the number 
appears to be extremely variable.*^ 

The micro-structure of the skeleton is similar — ^i'.e. trabeculate with 
the trabeculae curved or inclined. In neither are dissepiments developed, 
unless the reticulum of the Heliolitidae is a dissepimentarium (see 
argument under Rugosa). In both, tabulae are well developed. Mural 
pores, hollow connecting processes or solid platforms are present in 
most but not all genera of the Tabulata, but not in the Heliolitidae. 

The question whether the Tabulata is a natural group remains an 
open one in spite of detailed discussions by more than one author. But 
even if it is, the Heliolitidae cannot in our opinion be included in it 
with the Favositidae, for the constant number of septa, as opposed to the 
great variability in the Tabulata, the absence of mural pores or con- 
necting processes, and the presence of a reticulum in the Heliolitidae 
are sufficiently important characters to separate them. 

C. Goncludm, 

To sum up, the Heliolitidae are not Aleyona’ria, because the number 
of septa is fixed at twelve. Their skeletal morphology however indicates 
that they are Zoantharia Madreporaria. They are quite dissimilar to 
the Rugosa or the Tabulata in this septal fixity, but they might perhaps 
be placed in the Hexaeoralla with the Seriatoporidae and Madreporidae. 
There is however no good evidence that their twelve septa are inserted 


* The number may be fixed in some Tabulata but this is not yet proved and is 
difficult of proof, as. e.g. in Favosites, it is nearly impossible to get a transverse 
section which is exactly at right angles to the direction of growth of the corallites,. 
and, the septa being spinose, a complete cycle would rarely, if ever, appear in any 
one section. This difficulty increases when the septal spines are fiat and widely spaced 
vertically. The only Tabulata known with lameUar septa — Fossopora, Etheridge 
(1903, p. 16) and Angopora Jones (1936, p. 18)--have six and about twelve 
respectively. AngopoTct is possibly related to Theda Ed. & H., in which however, 
the septa are much thicker, and to Favosites hisingeri group 111, Tripp (1933, pp. 
114-5, text fig- 33), non Ed. & H., in which about twelve short lameEax septa are 
seen in the text figure. Favodtes tripora Walkom has twelve vertical series of septal 
spines in each corallite. 
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in cycles of six, which is the chief diagnostic character of the Hexa- 
coralla. The insertion and arrangement of the septa is of primary 
importance in the sub-division of the Madreporaria, and it seems to us 
that the fixed number 12 and the equality of these 12 septa denotes 
a section of the Madreporaria equally as distinct as the Rugosa or the 
Hexacoralla. For this section we propose the name Heliolitida. 

The Anthozoa would then be sub-divided as follows ; — 


Class. 


Antliosoa 


Order. 


Zoantharia 


Sub-order. Section. 

^iBugosa 

Hexacoralla 


r Madreporaria J 


Heliolitida 
^ (Tahulata) 


^Aetinaria 


Group A 
Group B 


[^Alcyonaria 


TMs is essentially wliat Kiar (1903) proposed. Brackets are placed 
around the Tabulata as they may not be a natural group. 


Vn. Systematic Desmiptions. 

ZOANTHARIA MADREPORARIA HELIOLITIDA. 

Family HELIOLITIDAE. 

Typical Genus: HelioUtes Dana. 

Diagnosis . — Compound corals with tabularia each defined by a wall 
usually ridged by septa which, when present, always number twelve: 
the tabularia are separated by a reticulum of tubuli or testae; the 
tabularia and tubuli are transversely divided; dilatation of the walls 
of the tubuli and of the septa may suppress the walls of the tabularia 
and the transverse plates ; carinae may occur. 

Bang &. — The Heliolitidae first appear in the Upper Ordovician of 
Europe and North America; they are common in the Silurian of Europe, 
North America, China, and Australia; and die out at the end of the 
Middle Devonian. 

— ^Lindstrom (1899) and Kiar (1903) have suggested 
different groupings into sub-families of the genera in the Heliolitidae. 
Both classifications were necessarily based chiefly on morphology, hut 
partly also on assumed phylogenetic lines, Kiar^s arrangement ^ving 
a greater importance to his views on phylogeny. Thus he considered 
that the thickened genera’ arose from thin ones, and grouped those 
genera which are similar except for thickening into sub-families. The 
present writers consider it profitless to attempt a grouping of the genera 
of Heliolitidae into sub-families on the evidence at present available 
to them. 

Variability . — Individual species of Heliolitidae may vary within 
wide limits, in many characters. Thus the width of tabularium varies 
between 1 mm. and 3 mm. in Eeliolites interstinotm. The distance apart 
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of the tabularia is most Yariable in Fropora tiihulata and Propora con- 
fertck, being sometimes six times as great as others. Septal spines in 
some corallites of P. tuhulaia may be two and a-half times as long as 
those in others. The extreme example of the shortening of the septal 
spines is found in H. intcrstinctus, where this, the dccipi&m trend, has 
given rise to the variety dccipiens in which the septa are absent and 
even the erenulations in the walls of the tabularia are lo.st, leaving the 
walls cylindrical. In some species, especially in the genus Fropora, 
rhabdacanths may be sporadically developed in the seiita, instc^ad of the 
usual monacanths. The dilatation of the vertical skeletal elements may 
be six times as great in some individuals as in others of the same species, 
e.g. Fropora conferta. 


Genus EeliolUes Dana. 

BelioUtes Dana, 1846, p. 541. 

Lonsdaiia D’Orbigny, 1849, p. 12 (vide supr.a, p. 189). 

Qeoporiies D’Orbigny, 1850, p. 49 (vide supra, p. 189). 

Stelliporella Wentzel, 1895, p. 27 ; genotype (by designation) S. lamcllata Ion. cit., 
p. 34, pi. iv., figs. 10-12 ; E2, Kozel, Boliomia ( ? = HcUolUcs parvistclla 
Eoemer). 

Taehycanalicvla Wentzel, .1895, p. 27 ; genotype (by designation) II. harrandei 
Hoernes, MS., in Peneebe, 1887, p. 271, Taf. xx., figs. 1-3. 

Nicholsonia Kiiir, 1899, p. 37; genotype EelioKint ‘megaxtoma Kiiit (Zoo. nit. and 
pi. vi., figs. 8, 9, pi. vii., figs. 1, 2) non MeOoy (—11. Idrmitns Dindstrom, 
1899, p. 64). Non Nioholsonia Waagen and Wentzel, 1860, wliicb is 
EscTtaropora Hall, 1847. a Polyzoan. 

Eelioplasma Kettnerova, 1933b, p. 180; genotype (by monotypy), E. TsoUhai 
Kettnerova, loc. cit. p. 182, text figs. 1, 2. Lower Devonian, Bohemia. 

Genotype. — Astraea porosa Goldfuss, 1826, p. 64, iil. xxi., fig. 7. 
Devonian. Bifel. 

Heliolitida with tabularia each defined by a wall usually 
ridged by septa which number twelve ; the tabularia are separated by a 
reticulum of tubuli; tabularia and tubuli are transversely divided by 
complete tabulae and sola respectively. 

Bamge . — to Middle Devonian in Europe ; Niagaran to Devonian 
in America; Silurian and Devonian in Asia; Silurian and Devonian in 
Australia. _ E. depaiiperata is recorded from the Ordovician of the 
Central Himalayas by Salter and Blanford, 1866, but we have seen 
neither description nor figures. 

The species of EelioUtes are long ranged. The intorsfmctm group 
{E. interstin&tus, E. fasciatus, and E. repletus) , which is characterised 
by tabularia with short lamellar septa with entire axial edges, by poly- 
gonal tubuli variable in number and by the frequent occurrence of a 
columella, first occurs in Pj of Estland, and continues to the Middle 
Devonian. The parvistella group (E. parvistella and E. UljevalU, 
characterised by tabularia with lamellar septa reaching to the centres 
where they form an irregular network) extends from Fi to the end 
of the Silurian. E. dmntreei (characterised by septa which are long 
but axially are broken into numerous upwardly directed trabeculae, 
which may form a network) is first found in the Upper Valentian 
(Jjdndstrom’s a of Gotland) and continues to the Middle Devonian: 
E, Mr^tus (with a sparse discontinuous reticulum and upwardly 
fleeted septal spines) is confined to Stratum a of Gotland ; E. porosm 
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(with thick-walled tahularia and septa which are variable in length, 
spinose axially and sometimes alternating in size) is known only from 
the Lower and Middle Devonian. 

Remarks, — ^We agree with Lindstrom (1899, p. 62) and Kiar (1899, 
p. 40) that Stelliporella lamellata is closely related to Heliolites parvi- 
stella if not identical with it and as we retain parvistella in the genus 
Heliolites, Stelliporella is a synonym of the latter. Wentzel (1895, 
p. 27) made H, larrandei the type of a new genus Pachycanalicula. 
Wentzel based this on specimens from Bohemia with thick walled tubuli; 
Lindstrom examining both Swedish and Bohemian specimens found that 
the Bohemian individuals had thicker walls, but considered this to be 
due to compression of the specimens. Kiar (1899, p. 43) considered the 
degree of thickening of the walls not to be of generic significance. 

H, Mrsiii\tiis, the type of Nicholsonia (which is in any case pre- 
occupied)^ we place in the genus Heliolites, Although it resembles 
ProhelioPdes in having a sparse reticulum, the septal spines are directed 
distally as in Heliolites. There is a resemblance to Propora in cross 
section, but this is due solely to the discontinuity of portions of the 
tubuli walls, whereas in Propora tubuli are completely absent, the only 
vertical structure being single trabeculae. This discontinuity, which is 
very rare in Heholites, may be a reflection of the rapid replacement of 
tubuli by tabularia. The horizontal elements in the reticulum are sola, 
not testae. As there are more than twelve tubuli surrounding each 
tabularium, this species camiot be referred to Plasmopora. 

Helioplasma was founded for Bohemian specimens differing only 
slightly from normal Heliolites. The differences (the occurrence in 
parts of the reticulum of testae instead of sola, and a very slight 
discontinuity of the tubuli walls) is insufficient in our opinion to justify 
separation from Heliolites. Kettnerova considered the species inter- 
mediate between Heliolites and Plasmopora but it has not an aureola 
of twelve tubuli as is characteristic of Plasmopora. 

The only well-defined trend we have observed in Heliolites is the 
'‘decipiens^’ trend, by which the walls of the tabularia lose their septa 
and septal crenulations. This is common and was fully described and 
illustrated by Lindstrom (1899) in Heliolites interstinctus, but it also 
acts in other species. The trend is developed unequally in different 
parts of the same corallum (see Lindstrom). 

Heliolites daintreei Nicholson and Etheridge. 

(PI. VI., figs. 1-5,* pi. viL, figs. 1-5; pi. vni., figs. 1-8; pi. ix., fig. 1.) 

Heliolites Daintreei Nidiolson and Etheridge, 1879, p. 224, pi. ziv., .figs. 3, 3a. 
Broken Biver, North Queensland. Devonian. 

Heliolites plasmoporoides Nicholson and Etheridge, 1879, p, 225, pi. xiv,, figs, 2, 2b. 
Broken River, North Queensland. Devonian. Deetotype (here chosen) 
90246, British Museum (Natural History). 

Heliolites JBarrandei R, Hoernes nom. nud., Penecke, 1887, p. 271, pi. xs., figs. 1-3 ; 

top of Lower Devonian of Graz, Austria. Tj^e material: Kettnerova, 
1932, p. 6, pointed out that Peneeke’s syntypes were lost at the University 
of Czemowitz in the War 1914-1918. She based her work on Penecke ^s 
material at the Geological Institute of Graz University. As we have hot 
access to this, we are unable to choose a neotype and we accept Lindstrom 's 
interpretation of the species. 

Heliolites Dai/ntreei; Jack and Etheridge, 1892, p. 61, pi. i., figs. 7, 8. 

Heliolites plasmoporoides} Jack and Etheridge, 1892, p. 62, pi. i., figs. 9-11. 
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Fa>chycanalicula Barrandei] Wentzel, 1895, p. 27. 

EelioUtes Barrandei; Lindstrom, 1899, p. 58, pi. iii., figs. 8-12, 17-27. 
i Meliolites interstincta (Linnaeus); Chapman, 1913, p. 222 [Devonian], Lilydalc 
Limestone, Victoria.- 

non Eeliolites interstincta var. gippslandica Chapman, 1914, p. 311, pi. lx.; from 
the Silurian (possibly Devonian) of Cooper ^s Creek, Thompson Eiver, 
Victoria (specimens not exa, mined. This is riamnopora, s(?e p. 2()()). 

? Eeliolites interstincta var. gippslandica Chapman, 1920, p. 185, pis, xxix,, xxx.; 
Silurian, Cowombat Creek, Victoria (specimens not examined). 

Eeliolites yassensis Dun, 1927, p. 255, pi. xviii, fig. 1; Yasa District, N.B.W.; upper 
Silurian. Lectotype (here chosen) the specimen in the Australian Mhiseum 
F5176 with two sections, A.M. 62, from Hattons Corner, Yass, figured by 
Dun loc. cit. 

Eeliolites regularis Dun var. hmiewoodensis Dun, 1927, p. 257, pi. xviii., figs. 4, 5; 
upper Silurian. The syntypes including the specimen figured are lost. 

Eeliolites jaclsii Dun, 1927, p. 257, pi. xviii., fig. 6; pi. xix., figs. 1, 2; upper 
Silurian. Of the synty]pes listed by Dun the following are in the Aus- 
tralian Museum — Section A.M. 261 (19), no specimen; F 5174, with two 
sections A.M. 57 from Yass; F. 4081 (not 4801) with two sections A.M. 60 
from Humewood; and F 4498, with two sections A.M. 55 from Yarralumla. 
The rest are lost. We select as lectotype the specimen F 5174 with two 
sections A.M. 57 from Yass, N.S.W. 

Eeliolites welUngtoncnsis (noni. nud.) Dun, 3927, p. 256. 

Eeliolites tarrandei Penecko; Kettnerova, 1932, p. 2, figs. 1, 2; Devonian of Graz. 

- ^Eeliolites vesicidosns Peneeke; Kettnerova, 3932, p. 7, figs. 3, 4; Oaternig, north 
of Tarvis in the Carnic Alps, probably M. Ilevonian. 

Eeliolites praeporosiis Kettnerova, 1933a, p. 1, figs. 1, 2; Koneprus, L. Devonian. 

? Eelioplasma IjoZtViai Kettnerova, 1933b, p. 182, figs. 1, 2; Koneprus, Ij. Devonian. 

Lectotype (here chosen). — The specimen 90248, British Mnseiim 
(Natural History), figured Nicholson and Etheridge, 1879, pi. xiv., figs. 
3, 3a. Devonian. Broken River, North Qucenland. PI. VIL, fig. 2. 

Diagnosis,— Eeliolites with tabularia of variable size with twelve 
short Imnellar septa having numerous long upeurved spines vertical near 
the axis and swollen at the apices in late forms; with distant regularly 
horizontal tabulae ; with tubuli regularly polyhedric or vermiform, 
sometimes rounded in late forms; and with the walls of the tabularia 
and tubuli rather thickened in late forms. 

Description , — ^Lindstrom (1899, pp. 58-60) has given an adtuiuate 
description of the species based on ]?nropean and American material. 
We supplement it with a description of the Australian speciniens, which 
can be treated in four ill-defined groups. 

First group (Plate YI., figs. 1-4) . — The external form is unknown 
but the coralla probably are hemispherical or slightly domed. The 
tabularia have a diameter of 1 to 2 mm. and their distance apart is 
from 0-25 to 2-25 mm., with one to six rows of tubuli between. The 
walls of the tabularia are thin or slightly thickened and sometimes 
crenulate. The septa arise from the crenulations when these are present, 
and are short lamellae breaking up axially into long, sharply upeurved 
spines. The tabulae are thin, rather distant and usually horizontal. 
The reticulum consists of tubuli of variable transverse section; they 
may be polyhedric or have rounded angles and may be equal or 
unequal in size; their walls are equal in thickness to those of the 
tabiJ^ria. The sola are thin and rather closer than the tabulae. 
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Second group (Plate VI., fig. 5). — This is similar in all particu- 
lars to the first group except that the eoralla are small and globular, 
and that one to three rows of tubuli separate? the tabularia. 

Third group (Plate VII., fig. 1). — ^This is similar to the first group 
except that the tabularia are 1 to 1-5 mm. in diameter, with one to four 
rows of tubuli between; the septal spines are well developed and have 
swollen apices; the walls of the tabularia are thickened and crenulate, 
the septa arising from the crenulations ; and the tubuli are small, regular, 
and rather rounded. 

Fourth group (Plate VII., figs. 2-5, plate VIII., plate IX., fig. 1). — 
The corallum is massive and hemispherical, and may be large (Dun 
records one coraUum measuring 20 cm. in diameter and 12 to 15 cms. 
in height). The tabularia range in diameter from 0*5 mm. to 2 mm. 
and vary greatly in distance apart in different specimens. The distance 
between the tabularia' varies between 0-25 mm. and 6 mm. and is in 
general least in those eoralla with the largest tabularia. The walls of 
the tabularia are thin, but are usually a little thicker than those of the 
tubuli ; they are not quite circular, having slight angles where two tubuli 
meet; the ^epta usually arise from the walls between these angles, 
occasionally from the angles themselves; rarely crenulations between 
the angles form the bases of the septa. The septa are lamellar peri- 
pherally but axially they consist of long upeurved spines, which are 
frequently obscured by recrystallisation. The tabulae are as in the 
other groups. The tubuli are small, polyhedric, rounded or sometimes 
vermiform in transverse section. In longitudinal section their walls are 
usually straight but they may be slightly constricted at the sola. The 
sola are complete, more numerous than the tabulae, usually horizontal, 
but sometimes curved, inclined or geniculate. 

Remarks , — ^Lindstrom places in this species forms from the Upper 
Llandovery, Wenlock, Ludlow and Lower Devonian of Europe, and the 
Nia'garan of America. He considered that, in spite of variation in 
size and distance apart of the tabularia and of the thickness of the 
walls, the group forms a single species by reason of the constant and 
characteristic nature of the septa. These are lamellar in the peripheral 
part of the tabularia, but in the axial region they are spines, curving 
to the vertical. This gives a characteristic transverse section showing 
linear septa’ at the edge of the tabularia and dot-like sections of spines 
at the axis. 

Lindstrom considered that the later forms were distinguishable 
from the earlier by the swollen axial ends of the septal spines and that 
some, but not all, Devonian specimens showed thickened tubuli walls 
with rounded angles. This is in agreement with our observations on the 
Australian specimens. We agree with Lindstrom that all these forms 
are better regarded as a species rather than as a genua; we do not 
consider the character of the septa, which is the most characteristic 
feature of the group, to be of generic importance. 

As will be seen from the description above, it is possible to divide 
the Australian forms at least, into ill-defined groups on the characters 
of the septa; if, however, the reticulum which is the most variable 
element be considered as a character of classificatory value, a usela^ 
multiplicity of forms could be named. We have not given names to the 
Australian groups, as we have no evidence as yet that the differences 
are either specific or stratigraphical in value; they are small and 
gradations occur. 
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Kettnerova lias given descriptions of Bohemian Lower Devonian 
Heliolites-, we have not seen specimens, but from her descriptions and 
figui’es, we consider H. praeporosus is H. dwinire&i and that S. vesi-^ 
culos^us and Eelioplasma kolahm may also be synonyms of H. dainireeL 

Of our Australian material we place in the first group single speci- 
mens from Clermont, Chillagoe, Mount Etna, and Jenolan. While the 
septal characters in this group are constant, the reticulum varies in 
different parts of the one specimen and from specimen to specimen. The 
tubuli are the most unequal and irregular in the Clermont specimen 
and are most nearly equal and regular in those from Mount Etna and, 
Jenolan. This group appears to be the most similar to the Austrian 
forms described by Penecke and Kettnerova. 

The second group is confined to the Cave Limestone at Wellington,. 
New South Wales. 

The third group is known only from Lilydale, Victoria, and the 
specimens show little variation. 

In the fourth group we place specimens from Yass, Molong, and 
the Broken River. In the Yass specimens the variation in size of the 
tabularia and their distance apart is extreme and from our limited 
material it might be possible to distinguish two sub-groups, one in which 
the tabularia are 1-5 to 1-75 mm. in diameter and as little as 0'25 mm. 
apart; the other in which the tabularia are 0-5 to 1 mm. in diameter 
and as much as 6 mm. apart. There is, however, only a general and 
not a definite relationship between the size of the tabularia and their 
distance apart. Thus in two specimens with tabularia of approximately 
the same size (0-75 mm.) the distance between the tabularia is about 
2-5 mm. and 1 mm. respectively. The most typical feature of the grouP' 
is the shape in transverse section of the tabularia, which is somewhat 
similar to Lindstrom’s Silurian H. hwrrandei var. spongodes. This has. 
the least crenulation of the forms he examined, but it differs greatly in 
external form from the Yass specimens, and has slight erenulations. 
where the septa join the walls. We place in this group TI. yassenm 
Dun, E. regularis Dun var. humewoodensis, and E. jackii Dun. We 
have examined those of Dun’s thin sections that have not been lost, and 
consider that he did not allow for the wide variation occurring within 
the various species of EetioUtes. We have observed oharactors, which 
he considered diagnostic of different species, in the one specimen. 
Eurther, he appears to have failed to realise to what a great extent the 
septa of the Yass specimens are obscured by the recrystallisation of 
the matrix. In spite of this recrystallisation we have observed, under 
suitable illumination, septa of the characteristic dmntreei type in nearly 
all his sections. The Molong material is even more crystalline and septa, 
are observable in sections of one specimen only. The septa in this are 
quite characteristic and other characters leave no doubt that all four 
specimens belong to the same species. We place the lectotype of E. 
damtreei in this fourth group, although the diameter of its tabularia, 
2 mm., is larger thm in any specimen from other localities. E. plasmo- 
porddes is E. dwintreei, but we place it in the fourth group rather 
doubtfully as we have seen only one specimen and its preservation is 
poor. It has tabularia of 2 mm. diameter and the reticulum is mostly 
rrtaniform though regular in places. 

iocoliiMs.— 1st Group : Portion 73, parish Oopperfleld, 
|^^fi;l^;,C^eensland, Lower Middle Devonian; Foot of Mount Etna, 
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Rockhampton, Queensland, ?Lower Middle Devonian ,* Chillagoe, Queens- 
land (Geol. Surv, No. F 1964), Silurian; Mount St. George, Jenolan, 
New South Wales (Australian Museum, F 4108, with two sections A.M. 
61), Silurian. 2nd Group: Wellington Caves, New South Wales (Aus- 
tralian Museum, sections A.M. 259), ?Siluro-Devonian. 3rd Group: 
Lily dale, Victoria, Lower or Middle Devonian. 4th Group: Hatton’s 
Corner, Yass, and Old Limekilns Ridge, Humewood, Yass, New South 
Wales, Upper Silurian; portion 3, parish Cudal, just west of Boree 
Creek on back road from Manildra to Cudal, near Molong, New South 
Wales, Lower Devonian (University of Queensland Collection, F 3408, 
with two sections) ; portion 170, parish Curra, near W'ellington, New 
South Wales, Curra Creek, Crossing No. 2, east of road crossing, Lower 
Devonian (U.Q., F. 3409, with two sections) ; portion 174, parish Bell, 

. county Ashburnham, Crystal Springs, near Molong, New South Wales, 
Lower Devonian (U.Q., F. 3410, with two sections) ; Mandagery’s 
Creek, parish Brymedura, north of Garra, near Molong, New South 
Wales (probably portion 77), Lower Devonian (U.Q., F. 3411, with two 
sections on one slide) ; Broken River, tributary of Clarke River, North 
Queensland, Devonian (British Museum, Natural History specimens 
90246 and 90248, with two slides of each) . 

Bmge, — ^Lindstrom described the species from Gotland in strata 
from a-f (Upper Llandovery to Ludlow), from the Lower Devonian 
{harrandei beds) of Austria and from the Niagaran of America. Eett- 
nerova (1932, 1933) figured it from the Lower Devonian of Bohemia, 
and Le Maitre (1934, pi. vii., figs. 5-8) recorded it from Aneenis -in 
beds transitional from the Lower Devonian to the Middle Devonian. 
In Australia the first group is Lower Middle Devonian at Clermont, 
and possibly at Mount Etna also, Silurian at Chillagoe and at Jenolan. 
The second group is Siluro-Devonian. The third group is Devonian. The 
fourth group is Upper Silurian at Yass, Lower Devonian at Molong, 
and Devonian at Broken River. 

HelioUtes nicholsoni Bth. fil. 

EelioUtes sp. ind. Kieliolson and Etheridge, 1879, p. 223. 

EelioUtes nicholsoni Etheridge, in Jack and Etheridge, 1892, p. 63, pi. 1, fig. 12. 

We have been unable to trace this. Etheridge states it is in the 
British Museum, but Dr. H. D. Thomas in a letter says: ‘‘We have not 
got, nor is there any record that we ever had, the other specimen (i.e. 

mcholsoni) . It is said to be in a large eorallum of Favasites but I 
have examined all ours from Broken River, Queensland, and none 
contains a Heliolitid. ’ ’ 

Judging from the figure in Jack and Etheridge it is quite possible 
that this species is Plasmopora helioUtoides Lindstrom. 

Locality, — ^Broken River, tributary of the Clarke River, North 
Queensland. Devonian. 

HelioUtes interstinctus (Linnaeus). (Plate IX., fig. 2.) 
Madrepora interstincta Linnaeus, 1767, p. 1276. 

EelioUtes interstimtm ; Lindstrom, 1899, p. 41, pi. i., figs. 1-36; pi. ii., figs. 1, 2; 
pi. iii., figs. 1, 2. 

Lectotype. — ^The specimen, from Gotland described and figured by 
Linnaeus, 1745, p. 30, fig. xxiv. (chosen by Lindstrom, 1899, p. 42). 
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Diagnosis.— EelioUUs with thin walled tabiilaria of variable size; 
nsnally with non spinose septa which arise from the crenulations ; typic- 
aUy with a discontinuous columella; the tubuli are polygonal. In some 
eoralla some or all of the tubularia are without crenulations, septa, or 
columella {dscipiens variation). 

Bermrks.—A. very crystalline specimen (University of Queensland, 
F 3437 with two slides) from the ?Silurian of Limestone J31.uff, Mungana. 
North Queensland, may possibly belong to this species. It is probably 
of the decipiens morphology but this appearance may be due to its 
re-erystallisation. 

Bawpe.— Lyckhohm beds of the Baltic, Gotlaudian of Scandinavia, 
Wenlock and Ludlow of England and Bohemia, Silurian of Arctic 
Russia and Australia, and Niagaran of America; Lindstrom also records 
it as passing up into the Middle Devonian of the Carnic Alps. 

Heliolites porosus (Goldfuss). (Plate IX., fig. 3.) 

Astraea porosa Goldfuss, 1826, p. 64, pi. xxi., fig. 7 ; Devonian of tho Bifol. 

SelioUtes porosus-, Lindstrom, 1899, p. 53, pi. ii, figs. 2.9-37; pi. iii., fig. 3-7. 

Heliolites porosa; Etheridge, 1899b, pp. 173-4, pi. xix., figs. 3, 4; pi. xxv., figs. 1, 3; 
Middle Devonian of Tamworth, N.S.W. 

Heliolites porosus-, Leeompte, 1936, p. 93, pi. xiv., figs. 2-5. 

Type Material. — Goldfuss’ syntypes from the Devonian of the Eifel 
and Heisterstein are in the University of Bonn. They were refigured 
and fully described by Lecompte loo. cit. 

D-iagnosis. — Heliolites with tabularia thick walled and erenulatc, 
with unequal septa arising from the crenulations; the septal lamella 
have the axial edges obtusely denticulated or fringed with curved spines ; 
the tubuli are small with thick walls. 

Remarks. — ^All the vertical walls are thick but those of the tabularia 
are markedly more so than those of the tubuli. The septa are thick, 
straight lamellae, with short spines on the axial edge; the spines are 
not curved and are only slightly directed upwards so that in transverse 
section they form neither, a network as in parvisteUa nor numerous dots 
as in dmwtreei. The septa are always unequal and are sometimes 
alternate in length. 

LocaUties and, liange. — In the Middle Devonian of Now South 
"Wales, at Moore Creek and Woolomol, near Tamworth, and on tho Isis 
River, near Crawney; in the Givetian Burdekin Downs Limestone of 
North Queensland, at numerous localities on the Burdekin Downs and 
Panning River Stations, and in the Reid Gap, near Townsville ; in the 
Lower Middle Devonian Limestone at Elbow Valley, Silverwood, Queens- 
land; and in the Middle Devonian Limestone in Kroombit Creek, 5 miles 
above Kroombit Station, near Biloela, Queensland. 

Genus Plasmopora Edwards and Haime. 

Plasmopora Edwards and Haime, 1849y p. 262. 

Plasmopora-, LindstrSm, 1899, p. 75. 

Genotype (by monotypy) .— Ponfes petaUiformis Lonsdale, 1839, 
p. 687, pi. xvi., figs. 4, 4a'. From the Wenlock shale. Walsall. 

D^nasis . — ^Heliolitida with each tabularium surrounded by an 
of twelve tubuli, whose dividing walls typically continue into the 
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tabularia as septa; additional tubuli whose walls may be discontinuous 
occur' between the aureolae ; testae may occur when the walls are discon- 
tinuous, otherwise sola are developed. Carinae may occur. 

Range . — The range in Europe and America is Llandovery of Got- 
land, G1 of Bstland; Wenlock of England, Gotland and Estland; Ludlow 
of Gotland; the Niagaran of America'; and Middle Devonian of the 
Carnic Alps (Vinassa de Eegny, 1918, p. 89). In Australia it occurs 
in the Upper Silurian of Yass, Lower Devonian of Molong, New South 
Wales, Silurian [?Lower Devonian] of Goopers Creek, Victoria, and 
Devonian of Johannsen’s Caves, Bockhampton, Queensland, and of the 
Nundle road, Tamworth, New South Wales. 

Table II. summarises the characters and range of the species recog- 
nised by Lindstrom. A full account of the micro-structure of the septa 
and walls has already been given, p. 187. 

Plasmopora heliolitoides Lindstrom. (Plate IX., figs. 4, 5; 
pi. X., figs. 1-4.) 

Plasmopora heliolitoides Lindstrom, 1899, p. 86, pi. vii., figs. 32-33. 

Eeliolites distans Dun, 1927, p. 258, pi. six., figs. 3-6. Syntypes in the Australian 
Museum are E. 5173 (misprinted 5178 in explanation to plate) with two 
sections A.M. 56, from Yass, and E. 4082 with two sections A.M. 140, from 
Old Limekilns Eidge; upper Silurian. Leetotype (here chosen) P. 5173, 
A.M. 56, figured Dun, loc. cit., figs. 5, 6. 

Eeliolites distans var. himewoodensis Dun, 1927, p. 261, pi. xx., figs. 3, 4. Syntypes 
in the Australian Museum are P. 4082, with two sections A.M. 43 ; P. 5547, 
with two sections A.M. 71; P. 5548, with two sections A.M. 72, all from 
the Old Limekilns Eidge, Humewood; upper Silurian. Leetotype (here 
chosen) P. 4082, A.M. 43, Dun, loc. cit., figs. 3,^ 4, 

Eeliolites distans var. intermedm Dun, 1927, p. 261, pi. xx., figs. 5, 6. Syntypes in 
the Australian Museum are P. 5555, with two sections A.M. 75; P. 5556^ 
with two sections A.M. 76; and P. 2433, with two sections A.M. 52; all 
from Old Limekilns Eidge, Humewood. Upper Silurian. Leetotype (here 
chosen P. 5556, A.M. 76, figured Dun, loc. cit., figs. 5, 6. 

Eeliolites distans var. minuta Dun, 1927, p. 262, pi. xxi., figs. 1-4. Syntypes in the 
Australian Museum are A.M. 237 (specimen apparently lost) from the 
Yass District, P. 5553, with two sections A.M. 73, P. 5554, with two sections 
A.M. 74, both from Old Limekilns Ridge, Humewood, and P. 2461, with 
two sections A.M. 53, from Bowning. Upper Silurian. Leetotype (here 
chosen) P. 5553, A.M. 73, figured Dun, loc. cit., figs. 1, 2, 4. 

Type Material . — In the Lindstrom collection in Stockholm; from 
Stratum d (Wenlock) of Ostergarn, Gotland. 

Diagnosis. — Plasmopora with the tubuli of the aureola irregular and 
unequal in size frequently elongated parallel to the circumference of 
the tabularia, with septa absent or represented by blunt protuberances 
and with the walls in the reticulum continuous. 

Description . — The corallum is large and spreading and the tabu- 
laria vary greatly in size and distance apart. Their diameter varies 
from 1-75 mm. to 1 mm. and their distance apart from 1-5 to 5 mm. 
The walls of the tabularia are slightly thicker than those of the tubuli. 
The septa are rudimentary, represented by knob-like swellings which 
are continuations of the radial walls of the aureola. They are not 
lamellar but are blunt rounded spines. The tabulae are complete, 
usually horizontal, 12 to 16 in a space of 5 mm. The twelve tubuli 
forming the aureola are frequently smaller than, occasionally equal to, 
or a little larger than the other tubuli. They often have their long 
axes parallel to the circumference of the tabularia and are unequal. 
The remainder of the reticulum consists of tubuli almost equal in 
diameter but of variable shape. The tubuli are not always pa'rallel to 
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the tabularia, frequently changing, their direction of growth slightly. 
Some are polyhedric, others have rounded corners, and a few are alveo- 
litoid frequently with a carina projecting from one side._ The sola are 
horizontal, oblique or inosculating, about 24 in a space of 5 mm. 

Beynarks . — In this species the tubuli of the aureola are frequently 
elongated parallel to the circumferences of the tabularia wlieroas iu all 
other species they are elongated in a radial dir<iction. This, combined 
with the form of the septa (knob-like spines), gives the species its 
characteristic appearance. Carinae when present occur only in the 
reticulum and each probably represents the beginning of a new tubuli 
wall. 

—Stratum d (Wenlock) of Ostergarn, Gotland; LTiiper 
Silurian of Hatton’s Corner and Derrengullen Creek, Yass, and of Old 
Limekilns Ridge, Humewood. 

Plasmopora gippslwndica (Chapman). (Plate X., fig. 5, 
pi. XL, fig. 1.) 

SelioUtes interstincta var. gippslamdioa Chapman, 1914, p. 311, pi. ix., figs, 35, 36. 
Silurian [f Devonian,]. Cooper’s Creek, Thomson Eiver, Victoria. 

non SelioUtes interstincta var. gippslandiea Chapman, 1920, see p. 200. 

SelioUtes regularis Dun, 1927, p. 236, pi. xviii., figs. 2, 3. Upper Silurian. Hatton’s 
Comer, Yass, N.8.W. 

Holatype . — The specimen described and figured by Chapman, 
loe. cit., thought to be in the National Museum, Melbourne, M.D. 746, 
Slide 1336. 

Diagnosis. — Plasmopora with the tubuli of the aureola usually 
elongated radially, and neighbouring aureolae in contact or occasionally 
separated by one or two rows of tubuli; with tubuli walls continuous 
vertically, and septa absent. 

D&scripHon — The external form is unknown. The tabularia show 
in cross sections as smooth and round with no sign of septa. Their 
diameter ranges from 1 to 1-5 mm. and they are from 0-5 to 1-5 mm. 
apart. The walls of the tabularia are but little if any thicker than the 
walls of the tubuli. The tabulae are mostly complete and horizontal 
but a few may be inosculating; 10 occupy a space of 5 ram. The tubuli 
of the aureola are radially elongated when the tabularia are sufficiently 
distant, and are usually equal in size; they are polyhedric e.'ccept in 
parts of some coralla where the walls are somewhat thickened when the 
angles are rounded. When tubuli occur between the aureolae they are 
smaller than those of the aureola; not more than two such rows a;re 
developed. The sola are mostly complete, a few are inosculating or 
geniculate, and there are 10 to 14 in a space of 5 mm. The tubuli walls 
are frequently constricted at their junctions with the sola. 

Remarks . — The absence of septa, the continuity of the walls, and 
the shape of tubuli of the aureola (radially elongated) distinguish this 
species. Of the European Silurian species it is closest to P. heliolitoides 
(Wenlock of Gotland) and P. rudis (uppermost Ludlow of Gotland). 
It differs from both in the absence of septa, from heliolitd'ides in the 
i^ape of the tubuli of the aureola and from rudis in having the tubuli 
,'Wls vertically continuous. It appears to be very similar to the Middle 
ipejpman P. carnica Vinassa de Regny (1918, p. 89, pi. vii., figs. 4, 5) 
latter are oblique so that we cannot be sure of 
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Localities and Age. — Johannsen’s Caves, Rockhampton, Devonian 
(P 5512, Australian Museum) ; Nundle road, near Tamworth, New 
South Wales, Devonian (P. 6936, Australian Museum) ; portions 31 and 
174, parish Bell, county Ashburnham, near Molong, New South Wales, 
and portion 170, parish Ourra, near Wellington, New South Wales, 
Lower Devonian; Hatton’s Comer, Yass, New South Wales, Upper 
Silurian; Cooper’s Creek, Thomson River, Victoria, Silurian 
[ ?Devonian] . 

We have been unable to trace the specimen ligured liy Dun {loc. 
cit.), said by him to be in the Mining Museum, Sydiuiy, and his 
description is obscure and his measurements contradictory ; ho does not 
give the magnification of the figures. In large collections from Hatton’s 
Corner, Yass, we have found no similar specimens. Nevertheless we 
have no doubt that it should be referred to this species. 

The specimen figured by Chapman, loc. cit., could not be HelioUtes 
interstincta since it possesses the diagnostic character of Plasmopora, 
viz., an aureola of 12 tubuli. 

Plasmopora sp. cf. gippslandica (Chapman). 

, (Plate XL, fig. 2.) 

One poorly-preserved specimen from Boomerang Tank, Canbelago, 
near Cobar, New South Wales, in the Australian Museum, probably 
Silurian isi similar to gippslandica but the walls of both the tabu- 
laria and tubuli are considerably thickened and the angles of the tubuli 
are rounded. Occasionally there is only one row of tubuli between 
adjoining tabularia'. The tubuli are unequal in size. 

Genus Propora Edwards and Ilaime. 

Propora Edwarda and Haime, 1849, p. 262. 

LyeUia Edwards and Haime, 1851, p. 226. 

Pimeopora Nieholson and Etheridge, 1878. Genotype P. grayi Nicholson and 
Etheridge, loo. cit., p. 54, pL iii,, figs. 3-3j. Silurian. Qirvau. 

Propora; Lindstrom, 1899. 

Genotype. — Porites tnhnlata Lonsdale, 1.83!), p. 687, pi. 10. figs. 3, 
3a, 3b (non figs. 3e-f. See Edwards and Haime, 1850, p. lix.). Wenlock 
Limestone. 

Diagnosis. — Heliolitida in which the reticulum consists of testae; 
with spinose septa; and with a variable development of discrete 
trabeculae throughout the tissue. 

Bange.— Upper Ordovician of North America, England, Scandi- 
navia, and the Baltic States; Silurian (Valentian to Ludlovian) of 
Europe; Niagaran of America ; Gotlandian of Korea; and Upper Silurian 
of Australia. 

Remarks. — Lyellia was founded on two genosyntypes — L. americema 
Edwards and Haime (1851, p. 226, pi. 14, figs. 3, 3a) from Drummond 
Island, on Lake Huron, North America, Silurian, and Sarcinula glabra 
Dale Owen (18M, p 76, pi. 11, fig. 11, see Edwards and Haime,' 1851, 
p. 22b, pi. 12, figs. 2, 2a-c) Upper Silurian, Iowa. Lindstrom (1899, 
pp. 92, 100) has shown that both these species rightly belong in Propora 
and therefore Lyellia is a synonym of Propora. 
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Pinaeopora was founded for a number of small, concavo-convex, 
leaf -life expansions. *We have not seen specimens but from the descrip- 
tion and figures we agree with Lindstrom (1899, p. 99) that it is 
probably identical with Propora. 

The morphology of the genus has been fully discussed above, see 
p. 187. 

Propora conferta Edwards and Haime. (Plate XI., figs. 3-5.) 

Prof ora conferta Edwards and Haime, 1851, p. 225. Borkliolm (? E2), Chavli Canal 
de' Windau, Enssia. 

Plasmopora australis Etheridge, 1899a, p. 33, pi. A, fig. 11 ; pi. B, figs. 5, 6. Silurian. 

Wombat Greek, Victoria. Figured specimen missing. 

Prof ora conferta) Lindstrom, 1899, p. 93, pi. viii., figs. 32-39; pi. ix,, figs. 1-23, 
31, 32, 35,. 

Plasmofora shears'byi Bun, 1927, p. 262, pi. xxL, figs. 5, 6. Lectotype, here chosen, 
the sections A.M. 256 (E. 21) in the Australian Museum, from Tass; 
upper Silurian. Other syntypes including the one figured are lost. 

Syntypes. — Two specimens in the de Vexmeuil collection, Bcole de 
Mines, Paris, described by Lindstrom loc, cii., p. 93. 

Diagnosis, — Propora in w^hose tabularia the septa are extremely 
short or absent; with a reticulum of testae on which very short, thin 
separate trabeculae may occur; the walls of the tabularia may be 
crenulate, the outer angles being produced into the reticulum as short 
ridges. 

Re^narks, — The variation in the diameter of the tabularia and in 
their distance apart is very great in this species. In the Yass speci- 
mens the tabularia vary from just under 1 mm. in diameter to over 
2 mm., and their distance apart varies from 0-25 mm. to 2*5 mm. In 
transverse section short breaks in the walls of the tabularia are some- 
times seen. Of the individuals of this species figured by Lindstrom, 
his pi. ix., figs. 5 6, from the Upper Silurian (Ludlovian) of Tsien-shui 
Eiver, China, is closest to the Yass form. This shows the same keeled 
crenulations and discontinuity of the tabularial walls. Etheridge ^s 
specimen from Victoria, which we have been unable to trace, is from 
the figures, obviously to be referred to this species. 

Range. — Propora conferta has a long range — from the Upper 
Ordovician ( ^Trenton) of Iglulik Island {Piasvnopora lambei) and 
stage 5a of Norway, through the Llandovery to the Wenlock of England, 
Estland and Gotland, the Niagaran of America, and the Upper Silurian 
of Tsien-shui of China, of Yass, New South Wales, and the Silurian of 
Eastern Victoria. 

Upper Silurian Localities in Australia. — ^Yass, New South Wales 
(Australian Museum, A.M. 256) ; Derrengullen Creek, Ya^ (University 
of Queensland, E 3300) ; portion 161, parish Yass (Australian Museum, 
E 8233, A.M. 553) ; Old Limekilns Eidge, Humewood, near Yass (Aus- 
tralian Museum, F4083, A.M. 64 and A.M. 54) ; Wombat Creek, Vic- 
toria. Dun also records P. sJiearslyi from Hatton ^s Corner, Yass, and 
from Bungonia, east of Goulburn, New South Wales, but we have been 
unable to trace the specimens. 
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EXPLAhTATIOH OF PLATES. 

Plate VI. 

Eeliolites daintreei Nicholson and Etheridge. 

All figures approximately X 3 diameters. 

First group. 

Fig. 1. — F 3461, University of Queensland. Douglas Creek, Clermont, Queensland. 
Lower Middle Devonian, la, transverse section; lb, vertical section. 

Fig. 2. — F 3462, University of Queensland. Por. 120, par. Fitzroy (foot of Mount 
Etna), near Rockhampton, Queensland. ?Lower Middle Devonian. 2a, 
transverse section; 2b, vertical section. 

Fig. 3. — ^F 1964, Geological Survey of Queensland. Chillagoe, North Queensland. 
Silurian. Transverse section. 

Fig. 4. — ^AM 61, F 4108, Australian Museum. Mount St. George, Jenolan, N.S.W.^ 
?Silurian. 4a, b, transverse section; 4c, vertical section. 

Second group. 

Fig. 5. — AM 259, 2608, Australian Museum. Wellington Caves, N.S.W. ?Lowef 
Devonian. 5a, vertical section; 5b, transverse section. 

Plate VII. 

Eeliolites daintreei Nicholson and Etheridge. 

All figures approximately X 3 diameters. 

Third group. 

Fig. 1. — ^L. 4, Melbourne University. Lilydale, Victoria. Lower Devonian, la, 
transverse section; lb, vertical section. 

Fourth group. 

Fig. 2. — 90248, British Museum, London. Holotype. Broken River, North 
Queensland. Devonian. 2a, transverse section; 2b, vertical section. 

Fig. 3. — 90246, British Museum, London. Lectotype of Eeliolites plasmoporoides 
Nicholson and Etheridge. Broken River, North Queensland. Devonian. 
Transverse section. 

Fig. 4. — AM 62, from F 5176, Australian Museum. Lectotype of Eeliolites yassensis 
Dun. Hattons Corner, Yass, N.S.W. Upper Silurian. 4a, transverse 
section; 4b, vertical section. 

Fig. 5. — AM 57, from F 5174, Australian Museum. Lectotype of Eeliolites jaeJsii 
Dun. Tass, N.S.W. Upper Silurian. 5a, transverse section; 5b, vertical 
section. 
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PLATE VIII. 

Eeliolites daintreei Nicholson and Etheridge. 

Fourth group. 

All figures approximately X 3 diameters. 

Fig. 1.— AM 261 (19), Australian Museum. KSyntype of HcUolUes jachii D\in. la, 
* transverse section; lb, vertical section. 

Pig, 2.— F 3294, University of Queensland. Hutton's Corner, Yass, N.S.W. 2a, 
transverse section;’ 2b, vertical section. 

Pig, 3. Y 1024, University of Queensland. Hatton's Corner, Yass. N.B.W. 3a, 

transverse section; 3b, vertical section. 

Fig. 4. — Tranverse section, Hatton's Corner, Yass, N.S.W. 

Pig 5— F 3410, University of Queensland. Por. 174, par. Boll, co. Asliburnham 
’’(Crystal Springs), near Molong, N.S.W. Lower Devonian. Transverse 
section. 

Fig 6— F 3411, University of Queensland. Mandagery's Creek, par, Brymedura, 
north of Garra, near Molong, N.S.W. Lower Devonian. Vertical section. 

Pig. 7.— F 3408, University of Queensland. Por. 3, par. Cudal, just west of Boreo 
Creek, on road from Manildra to Cudal, near Molong, N.S.W. Lower 
Devonian. Transverse section. 

Fig. 8. — F 3463, University of Queensland. Spring Creek, near Mount Canoblas, 
N.S.W. Upper Silurian. Transverse section. 

PlATE IX. 

All figures approximately X 3 diameters. 

Eeliolites daintreei Nicholson and Etheridge, fourth group. 

Fig. 1. F 8464, University of Queensland. Spring Creek, near Mount Canoblas, 
N.S.W. Upper Silurian. Transverse section. 

Eeliolites Hnterstmckis (Linnaeus). 

Fig. 2. — ^F 3437, University of Queensland. Limestone BlufP, Mungana, North 
Queensland. Silurian. 2a, transverse section; 2b, vertical section, 

Eeliolites porosus (Goldfuss), 

Fig. 3. — Geological Survey of Queensland. Five miles above Hroombit Station, 
Kroombit Greek, near Biloela, Queensland. Middle Devonian. 3a, trans- 
verse section; 3b, vertical section. 

Flasmopora heliolUoidcs Lindstrom. 

Fig. 4. — AM 43, from F 4082, Australian Museum. Loctotypo of EelwliieH distans 
var. humewoodensis Dun. Old Limekilns Bidge, near Yass, N.B.W. Upper 
Silurian, 4a, transverse section; 4b, vertical section. 

Fig. 5,— AM 56, from F 5173, Australian Museum. Loctotypos of Eeliolites distans 
Dun. Yass. Upper Silurian. 5a, b, transverse sections. 

PIjAtb X. 

All figures approximately X 3 diameters. 

Flasmopora heliolitoides Lindstrom. 

Fig. 1. — ^AM 56, from F 5173, Australian Museum. Loctotype of Eeliolites distans 
Dun. Yass. Upper Silurian, la, transverse section; lb, vortical section. 

Fig. 2, — ^AM 76, from F5556, Australian Museum. Lectotype of Eeliolites distans 
var. intermedia Dun. Old Limekilns Bidge, Humowood, near Yass, N.S.W. 
Upper Silurian. Transverse section. 

Fig. 3. — ^AM 73, from F 5553, Australian Museum. Loctotypo of Eeliolites distans 
var. minuta Dun, Old Limekilns Bidge, Humowood, near Yass, N.B.W. 
Upper Silurian. 3a, transverse section; 3b, c, vertical sections. 

4.— ^ 3296, University of Queensland. Hatton's Corner, Yass, N.S.W. Upper 

- Silurian, 4a, transverse section; 4b, c, vortical sections. 
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Pig. 5. 

Pig. I 

Pig. 2 

Pig. 3 
Pig. 4 
Pig. 5 

Tig. 6 


JPlasmopora gippslandioa (Oliapinan). 

, — ^AM 271; from P 6936, Australian Museum. ISTundle road; near Tamworth, 
Isr.S.W. Devonian. Transverse section. 

Plate XI. 

All figures approaimately X 3 diameters. i 

Plasmopora gippslandica (Chapman). 

, — ^AM 66, from P 5512, Australian Museum. Johannsen's Caves, near 
Rockhampton, Queensland. ?Lower Middle Devonian. la, transverse 
section; lb, vertical section. 

Plasmopora cf. gippslandioa (Chapman). 

. — ^Australian Museum. Limestone beds at Boomerang Tank, Canbelago,, 
near Cobar, N.S.W. ?Silurian. Transverse section. 

Propora conferta Edwards and Haime. 

. — ^P 3300, University of Queensland. Hatton’s Corner, near Tass, H.S.W, 
Upper Silurian. Transverse section. 

. — ^P 3465, University of Queensland. Bowspring Limestone, Hatton’s Corner,. 
N.S.W. Upper Silurian. Transverse section. 

. — AM 256 (21), Australian Museum. Yass, N.S.W. Upper Silurian. 5a^ 
transverse section; 5b, vertical section. 

Eeliopora coerulea (Pallas, Ellis and Solander). 

. — P 3466, University of Queensland. Recent. Great Barrier Reef. 





Kcliolitcs daintreei Nicholson and Etheridge. 
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Plate IX. 





UelioUics and Flasmopora. 
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Plate X. 







The Royal Society of Queensland. 


Report of Council for 1938. 


To the Members of the Eoyal Society of Queensland, 

Your Council has pleasure in submitting its report for the year 
1938. 

Thirteen original papers were read or tabled at Ordinary Meetings, 
and accepted for publication in the Proceedings; four lectures were 
given; two meetings were devoted to symposia, and one to exhibits. 
The average attendance at meetings was forty, and suppers were 
served at a small charge to members. 

Because of the large cost of the previous year 's volume, the Council 
in the earlier part of the year found itself unable to accept for publica- 
tion many papers submitted. The effect of this position was placed 
before the Honourable the Premier with a request for the renewal of 
the subsidy for printing hereto enjoyed by the Society. The Council 
is pleased to report that the proposal was received favourably, and the 
Government decided that the Chief Secretary’s Department will pay 
a subsidy on the basis of £ for £ up to a maximum of £150 per annum 
for the publication by the Government Printer of those papers which, 
in the opinion of a responsible officer of any Government Depa3:i;ment, 
are of value from a Government point of view. As a result of this 
ten papers were presented at the last meeting of the Society in the 
year. This renewed support of the Society by the Government is most 
gratifying; the subsidy paid last year for the 1937 volume in terms 
'of this decision was £110. The Council acknowledges with gratitude 
the grant of £50 from the Walter and Eliza Hall Fund of the University 
towards the cost of publication of one of the papers in that volume. 

There are at present 5 honorary life members, 5 life members, 
3 corresponding members, 190 ordinary members and 1 associate 
member. This year we have lost by death 6 members, and by 
resignation 1; 6 new members were elected. 

The library committee has made considerable progress in the 
arrangement of periodicals, and has much pleasure in reporting that 
by the generosity of Prof. J. V. Duhig, 45 volumes of Proceedings of 
the Royal Society of London have been bound. Two hundred and ten 
periodicals were obtained by exchange. 

The President and Dr. P. W. Whitehouse represented the Society 
at the twenty-fourth A.N.Z.A.A.S. meeting at Canberra. 

Attendance at council meetings was as- follows: — S. 

7; E. W, Bick, 9; J. V. Duhig, 6; D. A. Herbert, 8; D. HSil, 10; 
H. A. Longman, 4; P. A. Perkins, 9; H. C. Richards, 10; A. R. Riddle, 
6 ; H. V. Seddon, 5 ; J. H. Smith, 6 ; M. White, 6 ; P. W. Whitehouse, 8. 



THE ROYAL SOCIETY OF QUEENSLAND. 

STATEMENT OF EE0EIPT8 AND EXPENDITUBB FOB YEAB ENDED 31st DEOEMBEB, 1938. 
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ABSTRilCT OF PROCEEDINGS. VH. 

Abstract of Proceedings^ 27th March, 1939. 

The Annual General Meeting was held in the Geology Lecture 
Theatre of the UniYersity on Monday, 27th March, 1939, at 8 p.m. The 
President, Professor H. C. Richards, welcomed the Patron of the Society, 
His Excellency the Governor, Sir Leslie Orme Wilson, P.C., G.C.Si,, 
G.O.M.G., LL.D. The minutes of the previous annual meeting were read 
and confirmed. The Annual Report was adopted on the motion of 
Dr. W. H. Bryan, who suggested that a list of papers presented to the 
Society during the year should be included in the Report, and that those 
receiving the Government subsidy be indicated. The Balance-sheet was 
received. A. L. Reimann, Ph.D., D.Se., G. P. D. Boissard, B.Sc., and 
Miss Patricia Marks, B.Sc., were nominated for Ordinary Membership. 
The following Officers and Council were elected for 1939: — ^President, 
Mr. H. A. Longman; Vice-Presidents, Professor H. C. Richards and 
Professor J. V. Duhig; Hon. Treasurer, Mr. E. W. Bick; Hon. Secretary^ 
Miss D. Hill; Hon. Librarian, Mr. P. A, Perkins; Hon. Editors, Dr. 

D. A. Herbert and Mr. J. Harold Smith; Members of the Council, Dr. 

E. 0. Marks, Mr. A. R. Riddle, Dr. P. H. S. Roberts, Professor H. R. 
Seddon, and Dr. M. White. Mr. A. J. Stoney was elected Auditor. The 
retiring President, Professor H. C. Richards, then inducted the President- 
Elect, Mr. H. A. Longman, to the Chair. The new President then called 
on the retiring President to deliver the address Scientific Researches 
Affecting Queensland. Sir Leslie Wilson expressed to Professor 
Richards the thanks and appreciation of the meeting, and was 
supported by Professor J. K. Murray. 


Abstract op Proceedings, 24th Ajpril, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Theatre of the University on Monday, 24th April, at 8 p.m., 
with the President in the Chair.- About sixty members and guests 
were present. The minutes of the previous Ordinary Meeting were 
read and confirmed. I, R. Bick, B.Sc., A. L. Reimann, Ph.D., D.Sc., 
G. P. D. Boissard, B.Sc., and Miss Patricia Marks, B.Sc., were unani- 
mously elected Ordinary Members of the Society. Professor S. P- 
Lumb, D.D.S., L,D.S., and P. W. Arden, M.D., B.S., F.R.C.P., were 
proposed for Ordinary Membership. 

The chief business of the evening was an address by Professor 
W. K* Gregory, of the American Museum of Natural History and 
Columbia University, entitled ''The Origin of the Human Dentition. 

In his address, which was fully illustrated with a series of lantern 
slides. Professor Gregory concisely reviewed the long lineage of the 
vertebrates, culminating in the higher mammals. He briefly referred 
to the divergent views of the lines of human ancestry expressed by 
Professor P. Wood Jones and the late Professor H. P. Osborn. The 
distinctive value of recent discoveries by Professor Raymond Dart and 
Dr. R. Broom of "Atlstralopithecine Man-apes'’ in South Africa wm : 
outlined. Professor Gregory also referred to the significance of the 
Sinanthropus remains found near Pekin. A masterly exp^ition of 
the chief dental characteristics of these fossils, in comparison with 
modern man, was a special feature of the lecture. Cumulative evidence 
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supported the view that man, like his less amhitioTm cousins, the 
modem anthrppoid apes, is a descendant of the late Tertiary ape stock 
of Europe, Asia, and Africa. 

A vote of thanks was moved hy Professor E. J. Goddard, seconded 
by Professor H. J. Wilkinson, and supported by Professors b. i) . iJumb 
and J. V. Duhig and Mr. E. L. Donnan (visitor). 


Abstbact of PEOOEEiDiNGS, 29th May, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Theatre of the University on Monday, 29th May, at 8 _p.m., 
with the President in the Chair. About forty members and friends 
were present. The minutes of the previous meeting were read and 
confirmed. Professor S. P. Lumb, D.D.S., L.D.S., and P. W. Arden. 
M.D., B.S., P.R.C.P., were elected Ordinary Member^ Miss Margaret 
Cros^ B.Se., was proposed for Ordinary Membership. 

The following papers were read: — 

(а) “The Absorption of Acids by Wool,” by L. S. Bagster, 
D.Se., and Madeline V. Connah, M.Se. 

The absorption by wmol of hydrochloric, acetic, and chloracetio 
acids was studied, the acids acting singly and in pairs. Singly the 
first three are absorbed to about the same extent, but almost 50 per 
cent, more chloracetic is absorbed. However, when chloracetio acid 
is mixed with sulphuric or hydrochloric acid, it is only slightly 
absorbed, like the weak acetic acid. 

In commenting on the paper Mr. H. Tryon offered some remarks on 
the absorption of organic acids by wool. 

(б) “Habits and Chaetotaxy of the Larva of Anopheles 
(Anopheles) atratipes, Skuse,” by Elizabeth N. Marks, 
B.Se. 

Larvae of this species, previously known only from Dimwich, 
Stradbroke Island, are herein recorded from Nudgee, Redcliffe, and 
Bribie Island in Varying habitats. A full account of the chaetotaxy 
of the larva is given, and certain variations from the original brief 
description by Mackerras are pointed out. 

Mr. P. A. Perkins and Mr. H. Tryon commented on the paper. 

Dr. P. H. S. Roberts gave a lecture “Parasite Control Overseas.” 

Dr. Roberts discussed the position of parasite control in overseas 
countries, particularly in the United States, Great Britain, Holland, 
Prance and South Africa, which countries he had recently visited. 
After giving some idea of the status of parasitology in these countries, 
the speaker dealt with a number of parasite problems, giving most 
attention to those problems which are of interest to Australia. Blow- 
flies in sheep, ticks on cattle and other animals, lice on sheep and 
goats, worms in sheep, pigs and horses, were mentioned, and some 
idea given of the importance of these pests in other countries and of 
the steps taken to control them. 

A yof® of thanks to the lecturer was moved by Mr. P. A. Perkins, 
^ Mr. J. H. Smith, supported by Prof. H. 0. Richards, and 

by imclamation. 
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Dr. D. A. Herbert exhibited specimens of Galinsoga parviflora 
showing the effects of a new virus disease (Galinsoga virus 1) trans- 
mitted by Myzus persicae. The symptoms are similar to those 
produced in other plants by Beta virus 1, a leaf roll accompanied by 
the production of protruberances on stems and the lower sides of 
leaves. A specimen of Lilium longiflorum suffering from lily mosaic 
(Cucumis virus. 1) was also exhibited. 


Abstract of Proceedings, 26th June, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 26th June, 
at 8 p.m., with the President, in the Chair. About Mty members 
and friends were present. The minutes of the previous meeting were 
read and confirmed. Miss M. Cross, B.Sc., was unanimously elected 
an Ordinary Member. Professor W, K. Gregory, of the United States 
National Museum and Columbia University, New York, was nominated 
as a corresponding member, and Mrs. H. S. McKee, M,.A., as an 
Ordinary Member. 

The business of the evening was a series of exhibits. Professor L. S. 
Bagster showed Liesegang rings formed by precipitation reaction in a 
jelly where one reagent diffuses in to react with a second reagent already 
in the jelly. The formation of separate bands of precipitate with clear 
sections between is characteristic of many reactions. The explanation 
is in doubt but the process is possibly due to supersaturation with 
later diffusion to points of precipitation leaving free sections. These 
ringsi have been used to explain the concentric banding of agate. 

Dr. P. W. Whitehouse exhibited tabular cherts interbedded with 
Cambrian limestones in Western Queensla^iid, the surface of the cherts 
being marked with raised, concentric structures suggesting some form 
of Liesegang rings. Other cherts from this region had the concentric 
markings in coloured bands and not in raised rings. He referred 
also to the precious opal deposits of parts of Aimtralia (the silica 
apparently replacing limestone) where the opal is horizontally banded in 
Liesegang fashion and only certain alternating bands had the optical 
characters that gave the play of colours. 

Dr. W. H. Bryan exhibited— (1) A spherulite from Tamborine 
Mountain with a regularly concentric structure suggesting rhythmic 
precipitation of the felspar film from a CoHoidal solution; (2) orbicular 
granite from Nelson, New Zealand, collected by Dr. B . Marshall and 
in which, the alternating concentric structures might he due to 
oscillatory crystallization; and (3) a specimen of regularly bmded 
sandstone from the flank of Mount Barney in which the rhythmic 
pattern was su^estive of seasonal deposition. 

Mr S T ’Riatrft exhibited specimens of a few species of grasses 
and one sedge, of varied interest, chiefly from the more and ^ncts, 
some representing new records for Queensland, others aitog in the better 
understanding of forms hitherto poorly understood. Specimens iimn 
the Sand Desert were included. 

Mr. Kenneth Jackson exhibited— (a) Five b(mmerangs, ill^ral^ 
a type of decorative art consisting of criss-cross, diamond and tnangular 
pattens soratched on a smoke-blackened background; their range 
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apparently extended from the Burnett River and Fraser Island in the 
north to the Clarence River in the south and west to the McIntyre 
River; (6) A wooden sword, hitherto imreeorded, from the Brisbane 
district, 35^ inches in length by 3^ inches in width of the blade. This 
was obviously used as a hand weapon, being too unwieldy for throwing. 

Mr. Callaghan exhibited an experimental photoelectric colorimeter 
built by himself, in an attempt to improve the accuracy of colorimetric 
technique. Despite reports from elsewhere that an ^ accuracy ot at 
least one half per cent, could be obtained by means of this method, it had 
not been found possible to achieve better than 2 or 3 per cent, so far. The 
principle used was to pass an adjustable beam of light through the 
solutions under test, which was contained in an optical cell of pyrex 
glass with fused joins; the light then fell on a Weston photronic photo- 
electric cell, the output of which was measured by means of a Cambridge 
Spot Galvanometer. Owing to the fact that cells of the “barrier-layer’" 
type employ a secondary effect, which was not properly understood, 
the readings obtained could not be reproduced accurately ; that is, the 
instrument was somewhat unstable. A number of alteimative arrange- 
ments were described, and their difficulties pointed out. Mi*. Callaghan 
intimated his intention of trying out a vacuum type photocell, which 
should give better results. 

On behalf of Dr. M. White, Mr. I. Bick exhibited the fleece of a 
sheep which was used in a recent feeding experiment. 


In the course of some drought-feeding experiments it became 
necessary to determine how long grown-sheep could be kept on a diet 
almost free from fibre, but rich in protein. Sheep fed nothing but 
commercial meat-meal (65 per cent, protein) have been kept in good 
health for six months. The length and quality of the staple are remark- 
able. Over an inch was grown in three months. The wool is bright, 
attractive, “handles” well, and shows not sign of “tenderness.” 

Mr. E. V. Robinson exhibited Gomdaria sp. from probable Permo- 
Carboniferous beds in the lower Stanley River Valley portion 89 
Moreton Sheet 19N. This would represent the third block of Permo- 
Carboniferous sediments found in the Brisbane Valley during the last 
few years. 

Mr. F. A. Perkins exhibited five living specimens of Peripatoides 
leuoharti Sang. Three of these were collected at Albert River on the 
10th April, 1939, and two at Binnaburra on the 25th May. ().tie of 
the sj^cimens collected at Albert River gave birth to two young, one 
of which is still alive. It has increased in length from 6 mm. to 20 mm. 
in two months. 


The President, Mr. H. A. Longman, exhibited a small fragment of 
graded bone which had been discovered by Mr. John Wadley in the 
Walloon Sandstones near the Brisbane River, below Lowood. This 
was the first discovery of a vertebrate fossil in these extensive sand- 
stones. The bone was almost entirely embedded in a large mass of 
sandstone. Although the fragment did not afford fully satisfactory 
.eviaence, Mr. Longman tentatively identified it as portion of the upper 
3 aw, ^yeoli of small teeth, of a very large amphibian, probably 
^^piie of the Stegocephahans. 

exhibited the skeleton of a long-tailed dormouse 
:^^^^Eudromdda macrura from Jordan Creek, West Palmerston, 

J- Rawnsley and forwarded by Mr, 0. 
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XI. 


Thomas. This was the first specimen to be received at the Queensland 
Museum. Four specimens were collected on the Atherton-Herberton 
tableland in 1913 by Dr. Eric Mjoberg, who described the species in 
1915. 

Comments on the exhibits were made by Mr. Longman, Mr. Try on, 
Dr. Marks, Mr. Callaghan, Mr. Gipps, Mr. Perkins, Professor Duhig, 
and Dr. Whitehouse. 


Abstract op Proceedings, 31st July, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Department .of Geology of the University on Monday, 31st July, at 
8 p.m., with the President in the chair. About thirty members and 
friends were present. The minutes of the previous meeting were read 
and confirmed. Professor W. K. Gregory was elected a corresponding 
member, and Mrs. H. S. McKee, M.A., was elected to ordinary 
membership. 

In the unavoidable absence of Dr. A. L. Reimann, a lecture was 
given by Dr. F. W. Whitehouse, who chose as his subject *'The 
Morphology and Evolution .of the Trilobites.’’ A vote of thanks, 
moved by Dr. E. 0. Marks, and supported by Messrs. Ogilvie, Perkins, 
and Tryon, was carried by acclamation. 


Abstract op Proceedings, 28th August, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 28th August, 
at 8 p.m., with the President in the chair. About twenty-five members 
were present. The business of the evening was a lecture by Dr. A. L. 
Reimann, Thermionic Phenomena and their Applications.’’ 

The early history of the development of the thermionic valve 
was traced and the main phenomena exhibited by valves were surveyed, 
including space charge, saturation, the effects of residual gases, and 
the relation between thermionic activity and electro-positiveness of 
the emitter. An outline of the theory of thermionic emission was then 
given, use being made of the gravitational analogue of a potential 
hill in explaining the action of the electron-retarding field in the 
region of the surface of a metal. Physical reasons were given for the 
existence of this field and it was shown how it is modified by the 
presence of an adsorbed electropositive or electronegative contamina- 
tion at the surface. 

An outline was given of the development of emitting cathodes in 
commercial valves and the main commercial and scientific applications, 
viz., valves, Coolidge X-ray tubes, vapour lamps, eath.ode-ray tubes, 
and the electron microscope were listed and briefly explained. 

The cooling of a filament associated with the latent heat of evapora- 
tion of electrons and the operation of a laboratory sodium-vapour 
lamp were demonstrated. 

Dr. W. H. Bryan, Mr. A. R. Riddle, Mr. J. H. Smith, and Mr. F. G. 
Bennett took part in the discussion which followed, and a vote of 
thanks to the lecturer, moved by Dr. T, G. H. Jones and seconded by 
Mr. Riddle, was carried by acclamation. 
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Abstract of Proceedings, 25th September, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 25th September, 
at 8 p.m., with the President in the Chair. Twelve members were 
present. A. Stanley Roe, B.A., M.B., B.Oh. (Oxon.), P.R 1 .A.C.S., was 
proposed for Ordinary Membership. 

Mr S T. Blake, M.Se., read a paper entitled “The Intemelation- 
ships of the Plant Communities of Queensland,” of which the following 
is a summary:— The various vegetation types in Queensland are deter- 
mined chiefly by soil type, which in its turn depends chiefly on ^ock 
type, more or less modified by topography. Except in extremes rainfall 
and other climatic factors appear to be of only secondary importance. 
In many cases the lines of demarcation between vegetation types are 
remarkably sharp, and different examples are given. Further, our vege- 
tation is a dynamic thing and many changes are at present in progress. 
Some of these appear to be due to cyclic variations in the salt content of 
the soil. There is no evidence for the belief that the desert areas are 
expanding. 

Mr. Blake also read a paper entitled “Notes on Cyperaceae III,” 
in which about 30 species of different genera of Cyperaceae are discussed, 
of which 9 are described as new. 


Messrs. P. C. Bennett, C. E. Ogilvie and F. Gipps took part in a 
discussion on these papers. 

In the absence of the author, a paper, “A Revision of the Australian 
Aretiidae (Lepidoptera) ” by A. Jefferis Turner, M.D., F.R.E.S., was 
tabled. 

Mr. Tryon, after paying a tribute to Dr. Turner’s eminence as a 
specialist, regretted that no mention was made of the work of the late 
Dr T. L. Lucas, especially that on Aretiidae in the Brisbane district, 
which had “especial value for local students.” He thought that the 
location of type specimens should be given. It was disappointing to find 
no references to life-histories, but only descriptions of adults. 


Subsequently Dr. Tiimer informed the Hon. Secretary that the 
types were actually the property of the C.S.I.R., and will eventually go 
to Canberra. He said that little was known of the larval stages, which 
would provide material for future workers. In his paper errors had been 
corrected and synonymy adjusted concisely without criticism or dis- 
cussion of previous workers, which would have added much to its length 
but “nothing to its scientific value or to the dignity of your 
proceedings. ’ ’ 

Mr. J. H. Smith, M.Se., showed a ease prepared by the Department 
of Agriculture, to illustrate a method of control for the Bean My pest. 
Mr. Tryon commented on the exhibit. The President exhibited a basket 
of eggs which had been replaced by travertine. 
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Abstract of Proceedings, 30th October, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 30th Oetoher, at 
8 p.m., with the President in the Chair. About thirty members were 
present. The President welcomed Mr. C. T. White on his return from 
Kew. A. Stanley Roe, B.A., M.B., B.Ch. (Oxon.), P.E.A.C.S.. was 
unanimously elected an Ordinary Member. 

Professor H. C. Richards, D.Se., addressed the meeting on the Sixth 
Pacific Science Congress, held in San Francisco in 1939. He outlined 
the history of Pacific Science Congresses and their organisation, and the 
activities of the Sixth Congress, mentioning some of the outstanding 
personalities. He urged strongly that (1) Australia should send a 
worthy delegation to every important scientific congress held in and about 
the Pacific, because it was of ^eat importance to Australia to co-operate 
fully with scientific investigations in the area, and (2) as a matter of 
sound policy, those responsible for the selection of the delegation should 
take care to associate some of the young established research workers 
on whose shoulders at a later date would fall the duty of senior 
representation. 

A vote of thanks to the speaker was moved by Prof. Duhig, seconded 
by Prof. Seddon, supported by Mr. C. E. Ogilvie, and carried by 
acclamation. 


Abstract of Proceedings, 27th November, 1939. 

The Ordinary Monthly Meeting of the Society was held in the 
Lecture Theatre of the Department of Geology of the University on 
Monday, 27th November, at 8 p.m., with the President (Mr. H. A. 
Longman) in the Chair. About twenty members were present. The 
minutes of the previous meeting were read and confirmed. Mr. J. W. 
Bleakley, Director of the Department of Native Affairs, and Mr. V. 
Grenning, Director of the Forestry Department, were proposed for 
Ordinary Membership. 

The following papers were read : — 

(a) “Notes on Australian Museoidea V. Calliphoridae,” by 
G. H. Hardy. 

(h) “A Survey of the Ectoparasites of Dogs in Brisbane, Queens- 
land,” by F. H. S. Roberts, D.Se. 

(c) “The Middle Devonian Rugose Corals of Queensland, II. 
The Silverwood-Lueky Valley Area,” by Dorothy Hill, 
M.Sc. Ph.D. 

(d) “Studies on Queensland Grasses, Part 1,” by S. T. Blake, 
M.Se., Walter and Eliza Hall Fellow in Economic Biol<^. 

(e) “Notes on Cyperaceae IV.,” by S. T. Blake, M.Be., Waiter. j 
and EliSa Hall Fellow in Economic Biology. 

if) “Thie Heliolitidae of Australia, with a discussion of the 
morphology and systematic position of the famflyj” by 0. A. 
Jones, M.Sc., and Dorothy HiU, M.So., Ph.D. 


E.S. — ^d 
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John Frederick Bailey, who died on 19th May, 1938, aged seventy- 
two vears, was a son of Frederick Manson Bailey, O.M.G., whose name 
will forever be associated with Queensland Botany. 

He was a member of the Society for nearly fifty years and from 
1894 until 1906— a very difficult period in part— he was Honorary 
Secretary. In 1910 he occupied the Presidential Chair, but in 1917 upon 
appointment to the Directorship of the Botanic Gai'dens at Adelaide, 
resigned a corresponding position in Brisbane as well as the post of 
Government Botanist. 

In 1932, upon retirement from the Adelaide post, Mr. Bailey 
returned to Brisbane and resumed active associations again with the 
Society until his death. 


0. A. Lambert was a member for over a quarter of a century from 
1912 until his death during 1938. 

His special interest was microscopy in which he found relaxation 
after his duties as a banker. During his term of membership he was 
seldom able to attend meetings owing to residence in places other than 
Brisbane, but it is on the constant and loyal support of members such 
as Mr. Lambert that the Society is able to base its activities. 


Leonard Canton Morris, B.E. (Syd.), A.M.I.E. (Austr.), A.M.I.E.E. 
(Lond.), died on 24th November, 1938, aged sixty years. After a 
distinguished course in electrical engineering in the University of 
Sydney he was appointed Deputy Lecturer in Physics at the Technical 
College, Sydney, but in 1909 was appointed Sxrperintcndent of the 
Technical College, Brisbane, and Superintendent of Technical 
Education in 1914, which post he held until his death. 


Travis Rimmer, M.Se., who died on 7th July, 1938, aged fifty-seven 
years, was an Englishman who graduated in the University of Man- 
chester. After filling Government positions in Fiji, he was appointed 
Assistant Lecturer in Physics in the University of Queensland in 1921, 
subsequently being appointed to a full lectureship in Physics and 
Meteorology. ^ For the last three years before his death Mr. Rimmer 
was engaged in important meteorological researches in connection with 

This was done in terms of the Commonwealth 
provided through the Council of Scientific and Industrial 
nSqiqareh to the University. 
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William Nathaiiiel Robertson, C.M.G., O.B.E., M.B., Oii.M., 
F.R.A.C.S., F.G.S.A., died on 12tii June, 1938, at the age of seventy-two 
years. His medical services to invalided returned soldiers and as Vice- 
Chancellor of the University of Queensland for many years will always 
be remembered. 

Dr. Robertson was a most public spirited man and played a 
prominent part in building up the Australian Royal College of Surgeons, 
of which he was a foundation fellow. Although he did not join the 
Society till six years before his death, his attendance was frequent, and 
at all times he gave of his best in furthering the objects for which the 
Society strove. 


Eustace Russell, M.D., M.R.C.P., died at the age of fifty-four years 
on 23rd December, 1938. He was a member of the University Senate 
and was a part-time lecturer in the Faculty of Dentistry. For seventeen 
years he had been an Hon. Physician at the Brisbane General Hospital. 

Dr. RusselUs membership of the Society dated from 1924. 
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NOTES ON AUSTRALIAN CYPERACEAE, V. 

By S. T. Blake, M.Sc., Walter and Eliza Hall PeUow in Economic 
Biology, University of Queensland. 

{Bead before the Royal Society of Queensland, 2,5th November, 1940.) 

In this paper are described seven new species from the genera 
Bulbostylis, Fuirena, and Sohoenus. The types are depoated in the 
Queensland Herbarium, Brisbane, and except in the case of Schoenus 
elegams, duplicates (isotypes) are being distributed. 

The abbreviations used for different herbaria are as follows: — 

Herbarium of J. H. Black, Adelaide BL. 

Queensland Herbarium, Botanic Gardens, Brisbane . . BRI. 

Herbarium of J. B. Cleland, University of Adelaide . . CL. 

National Herbarium of Victoria, Melboxurne . . . . MEL. 

National Herbarium of New South Wales, Sydney . . NSW. 

Where there is no special indication, the specimens are in the 
Queensland Herbarium. 

Bulbostylis pyriformis S. T. Blake; species nova, a congeneris 
nuee pyriformi trisulcata differt. 

Herba annua, glaueeseens, leviter odorata. Culmi fasciculati, 
patentes vel erecti, stricti vel curvuli, rigidi, subtrigoni yel compressi, 
pluristriati, ad costulas albidas pilis rigidis patulis albidis basi leviter 
tubereulatis praediti, apiee ipso densiuscule hispidi, usque ad 18 cm. 
longi, 0.35-0-65 mm. crassi. FcUa pauea, brevia, caulinum plerumque 
unicum; vaginae tenuiter membjranaceae, albo-hyalinae, dorso herbaceae, 
omnino striatae, praecipue neivis breviter albo-pilosae, ore oblique secto 
pilis tenuissimis longis albis ± erispis densiuscule praeditae; laminae 
angustissimae, fere planae, apice subulatae, subtus 1-3 nerves hand 
carinatae, marginibus inerassatis seabrae, usque ad 22 mm. longae, 
nonnunquam brevissimae. Anthcla simplex, 1-5 spiculosa. Bracteae 
spicula breviores, glumiformes sed 1-2 laminam subulatam brevissimam 
praeditae et sub laminae basi longe ciHatae. Radii breves, rigidi, 
robusti, angulati, scabro-ciliolati, usque ad 5 mm. longi, saepe patuli vel 
leviter decurvati, e prophyllo brevi pilosulo ore oblique secto orti. 
Spiculae oblongo-ovatae vel laneeolatae, fusco-castaneae, manifeste 
angulatae, pluriflorae, 5-10 mm. longae, ^3 mm. latae. Gflwmae l^e 
spiraliter imbricatae, ovatae, apice subtriai^lares subobtusae, breviter 
apieulatae vel superiores fere muticae, incurvae, appressae, manifeste 
carinatae carina 3-nervi viridi vel paUescenti aspertilae vel scaberulae, 
lateribus tenuiter membranaceae, enerves, eastaneae vri fuseescaxtes, 
pubescentes, marginibus ciliolatae, 2-8-3-2 mm. longae. Stamina 3 ; 
antherae flavae, oblongae, prominule rubro-apiculatae, 0'5-0-6 mm. 
longae. Stylus tenuis, glaber, 1-1-1-2 mm. longus ; stigmata 3, pilosula, 
stylo subaequilonga. Nua albida vel straminea, vix nitida, ambita late 
pyriformis, apiee truncata vel emarginata, apiculata, sub medio subito 
angustata, omnino aeque trigona, manifeste trioostata, lateribus magulos 
versus convexa sed medium versus concava, plerumque verrucosa, obseuw 
transversim undulata, cellulis extimis breviter verticaliterque oblongis 
inconspicuis, toro brevissimo annuliformi, 1-4-1-3 mm. longa, 1 mm. lata; 
stylo-basis bulbiformis vel ± pyramidalis, 0-2-0'3 mm. longa lataque, 
prilida vel brurmescem, mox caduca. 
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Queensland.— North Kennedy District : Charters Towers, on sand- 
stone ridge in Eucalyptus-Acacia forest, 1,100-1,200 feet, June 11th, 
1936, Blake 11701. Warrego District: Gilruth Plains, east of Ounna- 
mulla, at edge of timbered sandhill, ea. 600 feet. May 19th, 1939, Blake 
14045 (Type). 

The style-base falls away from the nut very early, so that the diief 
generic character is sometimes liable to be overlooked. The nut is quite 
nTilikfi that of other species of BulbostyUs in being strongly constricted 
below the middle and in the vertically furrowed faces, and resembles 
that of FimiristyUs trigastrocarya F. Muell. However, the style does 
not fall away in its entirety, but is deciduous above its base which is 
left as the diaracteristic “button” usual in BulhostyUs, while the 
characteristic needle-like hairs at the mouth of the leaf-sheaths and the 
few-rai^ed, pubescent, incurved glumes are quite those of this genus. 

The specimens from Charters Towers have smaller, darker coloured, 
less apiculate nuts, 1-25 mm. long and 0-9 mm. broad. Sometimes also, 
one of the bracts is longer than the inflorescence. The relatively few 
specimens are, however, not entirely satisfactory, as they bear for the 
most part either immature or overmature spikelets. 

Bulbostylis turbinata 8. T. Blake-, species nova, affinis B. eapUlari 
(L.) C. B. Clarke, sed culmis pilosulis, glumis glabris mueronatis, nuce 
alba symmetrica turbinata (basi cuneata) apice abrupte acuminata, 
differt. 

Herha annua, gracilis, usque ad 15 cm. alta, admodum glaucescens. 
Culmi fasciculati, erecti vel obliqui, stricti vel curvuli, filiformes et 
0-25-04 mm. crassi, 4-7-costati, eostis sparse vel densiuscule hispiduli 
pilis albis saepe e tuberculis parvis ortis. FoUa cavlina 1-2; vaginae 
tenues, dom herbaceae, antiee hyalinae, vaUde nervosae nervis setidosis, 
ore oblique secto pilis tenuissimis longis barbatae vel nonnunquam fere 
glabrae ; laminae usque ad 5 cm. longae, 0-2-0-3 mm. latae, apice aeutae 
±: mcra®atae, subplanae vel admodum involutae, subtus 1-nerves, nervi 
cum marginibus oostiformibus hispidulae, ceterum glabrae, laeves. 
AwtJ^la laxa, simplex, plerumque 2-4Hspiculata. Bmateae 1-2, foliis 
subsimiles:, spicula breviores vel inferior aliquantum longior raro 
anthelam superans. Bad-ii usque ad 3, filiformes, subaequales, patuli vel 
subdeflexi, usque ad 10 mm. longi. Spicvlm solitariae, castaneae vel 
castaneo-brunneae, laneeolatae vel lineares, aeutae, angulatae, 6-8 mm. 
longae, 1-5-1-7 mm. latae; rhachilla tenuis, flexuosa, alata. Cflvmae 
(infim» bracteoliformi persistenti sterili excepta) eymbiformes, ovatae, 
acutam, mucronatae, squamdosae, valde carinatae carina straminea vel 
viridi 3-nervi ±. seaberula breviter exeurrente, lateribus hyalinae, 
bimmw-tinctae, glabrae, marginibus integerrimae vel sursum 
minulissime ciliolatae, 2 mm. longae. Stamina 3; antherae inclusae, 
fiavae, anguste oblongae, minute et obtuse apiculatae, 0-25 mm. longae. 
Styhts filiformis, glaber, 0-5 mm. longus; stigmata 3, stylo aequilonga. 
Nux Candida, turbinata, prope basin abrupte attenuata, apice abrupte 
rotundata et breviter acuminato-apiculata, admodum trigona, tricostulata, 
laterilms convexis reticulata et transversim crebre undulato-mgulosa, 
crilulis exthnis verticaliter oblongis sed curvatis, cum; stylo-basi 0-85 mm. 
^pga, 0-55 mm. lata; stylo-basis brevissima, minute conica vel ovoidea, 
^^depreraa. 

^ 'Qoebis^land. — G r^oiy North District: Duchess, in rock crevices 
ea. 1,300 feet. May 18th, 1936, Blake 11533 (Type). 
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Central Australia. — ^Hugh River, Macdonnell Ranges, May 4rth, 
1911, Hill 135 (Meij., NSW) ; Finke River, in 1883, Kempe (Mjsl., 
Bri.) . 

? South Australia. — Far North; Oordillo Downs, io watercourse. 
May, 1924, Clelcmd (Bl., Cl., Bri.). 

The shining white nut with its very abruptly and shortly aeuminate- 
apiculate apex, and hi its lower part with straight or inwardly concave 
edges, are the best distinguishing features of this species. The glabrous 
glumes and the occasional absence of the hairs from the mouth of the 
leaf-sheaths are also noteworthy. 

The South Australian specimens differ from the other specimens 
cited in the nearly glabrous slightly coarser culms (up to 0-5 mm. thick), 
and the distinctly larger glumes and nuts. The former vary from 
2-5-3-2 mm. in length, including the very prominent more or less 
recurved mucro which may be up to 0-5 mm. long, while the nut varies 
from 0-95 mm. to 1-2 mm. in length, and from 0-6-0-7 mm. in breadth. 
The material unfortunately is somewhat fragmentary and over-mature, 
and it is not possible to state whether it represents another closely allied 
species, or whether it is merely an extreme form of the species here 
described. It was referred by Black (Trans. Roy. Soc. S. Austr. xlviii., 
254: 1924, and in FI. S. Austr., 677 : 1929) to Bulbostylis cajMtiris (L.) 
C. B. Clarke [Stenophylhis capiiUins (L.) Britton]. This species has, 
however, glabrous culms, bearded mouths to the leaf-«heaths, pubescent 
glumes, brown asymmetrically obovate nuts which are somewhat 
emarginate and scarcely apiculate at the apex, and the edges near the 
base convex outwards. 

B. cupillaris is known from a few widely-scattered localities in 
Queensland. C. B. Clarke, ex Domin in Biblioth. Bot. xx. Heft 85, 464 
(1915) refers the Australian form to the Indian var. triftda (Kmth) 
C. B. Clarke, but to my mind they are much closer and practically 
indistinguishable from (typical ?) American specimens. 

Fuirena nudiflora 8. T. Blake; species nova (sect. Hertmcirpus) 
affinis F. pygmaeae Ridley (specie! africanae) sed aristis glumarum 
longioribus, nuce albida obscure foveolata nec laevi, stylo-basi mi n i m a 
pyramidata, differt. 

Herba graminea, annua, viridis, usque ad 20 cm. alta. ^ 
solitarii vel fasciculati, ereeti, tenues, moUes, compressibil^, pluristimti, 
inter costulas coneavi, sub infloreseentia 1-2-nodes. Folionm, yagin&e 
breves vel infima intemodio longior, nervis pilis albis patnlis bast leviter 
tuberculatis densiuseule praeditae; ligulae apice fimbriolatae, 0-8 wm. 
longae ; laminae lineares, longe sensimque acutatae, planae, 3-7-*«ir?es, 
leviter carinatae, nervis marginibusque densiuseule al^pilc^e, usqhe 
ad 11 cm. longae, usque ad 2-2 mm. latae. Bracteae foliis simile infcim 
infloreseentia brevier longiorve. Infloreseentia paniculataj axis 
communis 2-^nodis. PedunevM 1-4-ni (plerumque 1-^^), 1®tae ad 
4 cm. longi, interdum prope apicem divisi. Bpiculae dKsp(mt^ 

digitatae vel brevissime spicatae, atrovirides, sqnairosae, 
tiblongae, multiflorae, aristis exelusis 2-3-5 mm; lOngae^ et^ l'^T^ Ma. 
latae. Glnmae spissae, oblongo-obovatae vel oblbngo-elliptl^e, dStoSae, 
recurvo-aristatae, tenuiter mefudiranseeae, dorso 3-nerves late efet^Beque 
carinatae, lateribm enerves, mnnino piiosae, 0-85 -j 0-95 mm. arista 

robusta aeut^ excurva, setosa^: pamo Ipngime Peria^i^n 

nullttm. Stdimm -1 ; anfiicrit ahhmga, vri minatiasime apieala^a, 
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0-2 mm. longa. Stylm temiissimus, 04 mm. longus; stigmata 3, stylo 
subaeouilonga. Nux albida, obovata, apice fere rotundata, miiiute 
apieulata, trigona, anguste trieostulata, lateribus conyexa obscure 
foveolata, 045 mm. longa, 0-3 mm. lata, cellulis extimis subquadris 
obseuris; stylo-basis minima, pyramidata. 

Queensland. — Cook District: Mareeba, April, 1929, D^rwU-Smitk 
(NSW) ; near Mareeba, in somewhat open swampy places in Melaleuca 
scrub, ca. 1,400 feet, March 26th, 1938, BUke 13433 (Type). Burke 
District: Normanton, OulMver (Bel, Mel.). Leichhardt District: 
Gainsford, Bowman (Mel.) . Moreton District : Bnoggera Creek, Bmley. 

This species is readily distinguished from the other Australian 
species by the small spikelets with relatively long awns to the glumes, 
the complete absence of a perianth, and the form of the tiny nut. 


Fuirena incrassata S. T. Blake-, species nova (sect. Eu-fwirena) 
a.ffini.s F. cHiaH (L.) Eoxb. sed squamis hypogynis interioribus sursum 
valde incrassatis earum nervis lateralibus evanescentibus et nervo medio 
obscuro sub apice in aristam longiusculam exeurrenti, nuce utrinque 
longius attaiuata, differt. 

Herha annua, graminea, viridis, usque ad 45 cm. alta. Cvlmi 
fasciculati, vix rigidi, stricti vel eurvuli, alte striati, glabri, laeves, sub 
inflorescentia 1-2-nodes. Foliarum vaginae internodiis breviores vel 
multo breviores, striati, sursmn pilosae; ligula pilosula, circiter 1 mm. 
longa; laminae lineari-laneeolatae, aeutae vel subobtusaCj planae, 

7- 9-nerves, utrinque nervis marginibusque pilosae, supra etiam inter 
nervos breviter pubescentes, usque ad 10 (raro 15) cm. longae, usque 
ad 5-5 mm. latae, injSma saepe brevis lataque. Inflorescentia paniculata ; 
axis communis a^nodis, internodium infimum plerumque longum cetera 
saepe brevia. Bracteae foliis similes. Peduncvli singuli vel bini, 
compressi, pilosi, infima usque ad 6 cm. longi, superiores multo breviores. 
Bpicvlae 3-6-ni brevissime spicatae, atrovirides, lanceolatae, aeutae, 

8- 10 mm. longae, 3-3-5 mm. latae (aristis exclusis) , multiflorae. Olumae 
oblongo-ellipticae, obtusae, aristatae, tenuiter membranaceae, dorso 

3- neivi carinatae, carina sub apice in aristam robustam excurvam 
pilosam_ 1 -2-1-5 mm. longam excurrente, lateribus enerves, omnino pilosae, 
mar^nibus ciliolatae, 2-0-2-5 mm. longae arista exclusa. PerianiMim 
biseriatum ; setae 3 exteriores filiformes, minute retrorsim scaberulae vel 
fere laeves, nuce breviores vel earn adaequantes; squamae interiores 3, 
nueem subadaequantes vel superantes, unguieulatae ; earum la m inae 
penta^nae, basi leviter auriculatae fere truncatae, apice fere aeutae, 
pars inferior tenuior manifeste 3-nervis et inter nervos membranacea, 
pars superior u^de inerassata nervis lateralibus evanescentibus mediali 
sub apice in aristam longam setaceam incurvam exeurrenti; unguip J 
laminae subaequilongus. Stamina 3 ; antherae lineares, minute apieulatae, 

04- ()-5 mm. longae. ^ Stylus tenuissimus. Nux nitide brunnea quasi- 
vermcosa, apice breviter acuminata, basi longe abrupteque acuminata, 
pars media late elliptiea, utrinque subpyramidata, acute triquetra, 
angoste trieostulata, lateribus plana laevisque, cellulis extimis minutis 
transversun oblongis inconspicuis, 0-75-0-8 mm. longa, 0-65 Tynn lata, 
vel stylo-basi anguste cylindriea inclusa 1-4-1-5 min. longa. 


Qiiq^sland. — B urke District : Croydon, in low-lying, damp, sandy, 
360 feet, August 5th, 1936, Blake 12466 (Type) ; Delta 

lagoon, August 14th, 1936, 
District: Near Staaten Eiver, approximately 16® 30' 
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fc5., 142° 5' E., on a damp, sandy stream bed, August 15th, 1936, Blake 
12568. North Kennedy District: Townsville, in swamps, March 26th, 
1933, White 8949; Pentland, on sandy creek bed, ca. 1,300 feet, June 
10th, 1934, Blake 6032. Mitchell District: Geera, east of Barcal^e, in 
wet places at edge of bore-drain, 900 feet, December 6th, 1935, Blake 
10364. Leichhardt District: Nogoa Eiver, near Springsure, in 1890, 
Foot (Mel.). Darling Downs District: Chinchilla, in a watercourse, in 
wet ground, poor soil, January, 1934, Beasley 221 ; near Tara, on shady, 
wet, sandy creek bed, ea. 1,000 feet, February 12th, 1938, Blake 13270; 
between Inglewood and Milmerran, January 20th, 1934, ^¥hite 9682; 
Severn River, Sartmann 63 (Mel.), 

Central Australia. — ^Lander’s Creek, June 10th, 1911, HUl 302 
(Mel., NSW.). 

Very similar in outwaird appearance to F. cUiaris (L.) Eozb. 
(F. glomerata Lam.), but the strongly thickened, obscurely nerved, 
long-awned pentagonal laminae of the inner series of the perianth are 
very different. 

Fuirena repanda 8. T. Blake; species nova (sect. Eurfimena) 
affi n is F. inerassatae S. T. Blake, sed infloreseentia pauciore, spiculis 
majoribus, petalis lateribus late alatis et apiee bilobis minus incrassatis 
differt. 

Herba annua, graminea, viridis, usque ad 30 cm. alta. Cvlmi 
fascieulati, tenues, alte striati, compressibiles, infra inflorescentiam 
0-1-nodes, glabri, laeves. FoUorum vaginae erebre striatae, nervis dense 
pilosae; ligula 0-5-1 mm. longa, eiliolata pilosaque; laminae breves, 
anguste lanceolatae, acutae, planae, 3-5-nerves, utrinque pilosae, usque 
ad 25 mm. longae, usque ad 2-2 mm. latae, vel ad mueronem redactae, 
vel fere nullae. Infloreseentia paniculata; axis communis 1-3-nodis, 
intemodium infimum elongatum, usque ad 10 cm. longum, superiora 
brevia vel brevissima. Bracteae foliis majores, infima usque ad 8-5 cm, 
longa. PedimciiU singuli, 1-3-spiculati. Spietdae atrovirides, ovato- 
laneeolatae, 8-15 mm. longae, 4-5 mm. latae (aiistis ex^ptis), 
multiflorae. Ohimae ellipticae vel ovato-ellipticae, obtusae, aristatae, 
tenuiter membranaceae, dorso 3-nerves, nervis sursum coalescentibus sub 
apice in aristam robustam, acutam, pilosam, leviter exeurvam 1-3-2-2 mm. 
longam excurrentibus, omnino pilosae, lateribus enerves, aiistis exdusis 
3-2-3-5 mm. longae. Perianthium evolutum, biseriatum; series exterior 
e setis 3 retrorsim scabris nuee multo brevioribus, interior e squamis 
3 constructa ; squamae longiuscule unguieulatae, earum laminae infeme 
oblatae, tenues, marginibus incrassatis repandae, 3-nerves, inter nerv^ 
membranaceae, pars superior angustior, incrassata, subtriangulaiis, 
apiee bifida lobis subulatis, 1-nervis neryo sub apiee in aristam 
longiusculam ineurvam exeurrente. Stamana 3; antherae oblongae, 
minutissime apiculatae, 0-25-^-3 mm. longae. Stylus 0-7-0-8 mm. Ioi^tb; 
stigmata 3 stylo subaequilonga. Nm apiee abrupte breviterque 
acuminata, basin versus subito longeque attenuata, pars media late 
elliptiea, acute triquetra, angulis an^te acutis, lateribus ooncav^ 
nitide brunnea, laevis, ceUulis extimis minutis transversim oblongis 
obscorissimis, 0-3-1-0 mm. vel stylo-basi anguste cylindrica seaberfla 
inclusa 2-2-2-5 mm. longa, 0-8-0-9 mm. lata. 

Queensland. — ^Bui^e District : Croydon, in low-lying, damp, sandy, 
grassy places, 360 feet, August 5th, 1936, Blake 12467 (Ttpe) ; and in 
depressions and on stream banks on whitish sand, ca. 350 feet, May 22nd, 
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1935 Blake 9081. Cook District: Near Mareeba, in somewhat open 
swampy places in Melaleuca scrub, ca. 1,400 feet, March 26th, 1938, 
Blake 13434. 

This species is characterised by the short leaves, the relatively few 
but rather large spikelets, and the pentagonal, wavy-margined lamina 
of the inner hypogynous scales which are thickened, bifid, and awned 
near the apes. 

Schoenus calyptratus Kiikenthal et Blake; species nova, aflinK 
8. apogoni R. et S., 8. foliaio (Hook, f.) S. T. Blake, et 8. philippinetm 
(Palia) Kiikenthal, sed nuee ob angles incrassatos late eoalescentes apice 
quasi calyptrata, et plerumque etiam habitu, ab omnibus diflfert. 

Herla perennis, ramosa, repens, caespites liumiles densas efformans. 
Culmi ramosi, e nodis radieantes, graciles, dense foliati ; culmi florigeri 
usque ad 2-5 cm. longi. Folia setacea, rigida, stricta vel curvata, involute, 
saepissime 4r-4-5 cm. longa, plerumque in faseiculis steriUbus aggregata ; 
vaginae purpureae, apertae, glabrae. Infloresoentia e faseiculis 
^icularum 2-3 approximatis composita, 7-11 mm. longa ; braeteae foliis 
similes, infloreseentia longiores vel inferior multo longior, earum vaginae 
breviter clausae. 8piculae in utroque fascicule 1-2, sessiles vel fere 
sessiles, ovato-lanceolatae, turgidae, 4 mm. longae, 1>5 mm. latae, 
uniflorae. Glumae ovatae, subaeutae, herbaeeae, earina viridi Icviter 
ineurva scabrae, marginibus purpureo-tinetae, 2 imae vaeuae. Setae 
Jiypogynae 7, filiformes, antrorsim minute scabrae, nuce subaequantch 
vel longiores. 8tamina 3; antherae lineares, connective medioeriter 
producto. 8tylus longus, tenuis; stigmata 3 breviora. Nux ovalis vel 
obovata, stipitata, trigona, marginibus manifeste costulata, apice ob 
angulos inerassatos late eoalescentes quasi calyptrata, breviter apiculata, 
lateribus alba subnitida punctulata vel fere laevis, ceUulis ertimis 
minutis vix eonspicuis, 1-8 mm. longa, 0-9 mm. lata. 

VicTOEiA. — ^North Bast: Mt. Buffalo, in morasses ca. 4,500 feet, 
forming dense dark green mats, January 25th, 1935, Blake 7373. 


Schoenus elegans S. T. Blake ; species nova, affinis 8. soulpto (Nees) 
Boeck., a quo spicx^s tandem patentibus, glumis duabus imis vacuis, 
nuce breviter acuminata, basi plus minusve rotundata vol subeuneata 
baud constricta, minus profunde serobiculata cellulis extimis 
angustioribus, differt. 


Heria annua, eaespito^, gracilis, glabra. Oulmi fascieulati, stricti, 
erecti, usque ad 24 cm. alti, compressi, sulcati, molles, glabri laevesque, 
0-5-1 mm. lati, infra inflorescentiam saepissime enodes, basi solum foliati. 
Folia cartilaginea, tertium partem culmi raro adaequantia saepe multo 
breviora, subplana vel ± involuta, enervia, apice subacuta callosa, usque 
ad 1-2 mm. lata; vaginae purpureae, ore oblique secto imberbes. 
Infloreseentia 4-10 cm. longa, angusta, laxa, e faseiculis ramorum 3—5 
distantibus composita ; rami interdum divisi, plerumque breves, 
complanati,_ marginibus seabro-cUiati. Braeteae foliaceae, suberectae, 
mfioreseentia breviores sed intemodiis longiores; vaginae breves, 
purpureo-tinetae, glabrae. 8piculae in fascicule quoque paucae (usque 
ad 5), biwissime pedicellatae, mox patentes, lineari-lanceolatae, 
wmpr^sae, flavae vel purpureo-tinetae, 7-8 mm. longae, ca. 1-5-1-7 mm. 
latae, a-uucigerae. GVwmae 5-6, membranaeeae, lateribus flaveseentes 
yrt sm^umeo-tmetae, superiores lanceolatae subaeutae parce scabrae, 
^emres ovatee acutae, 2 imae vaeuae. Setae hypogynae nuUae. 
afamma 3; antherae Imeares, fere muticae, 2-9-3 mm longae. Stylus 
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longus, tenuis; stigmata 3, mnlto breviora. Nux late elliptiea vel 
admodum obovata, breviter acuminato-apieulata^ breviter stipitata, 
trieostata angnlis prominulis, lateribns albidis vel ±: nigrieantibus 
manifeste scrobiculata ob celMas extimas grossas hexagono-oblongas in 
latere ntroque verticaliter 5~6~seriatim dispositas, 1-2-1-3 mm. longa, 
O»8-0*9 mm. lata. 

Western Australia.— South West Division: Bayswater, November, 
1902, Fitzgerald (Tvpe; Bri., NSW). 

A somewhat taller plant than S, sculptv^ (Nees) Boeck., and can 
be distinguished from it by the more or less stellately spreading spikelets 
and the less prominently acuminate, elliptical not ovate nut. Out of the 
25 culms seen, only one bore a node below the inflorescence. 
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THE VEGETATION OF THE LOWER STANLEY 

RIVER BASIN. 

By S. T. Blake M.Sc., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

(Plates VI. to XL) 

{Read before the Royal Society of QueensUmd, 25th November, 1940.) 
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on the higher ground and the other rocks at the lower levds, though 
these are frequently seen intruded by the former. 

The soils, too, are rather varied, with a tendency for red-brown 
earths to be formed over the less acid igneous rocks and sometimes over 
andesite, and podsols over the more acid rocks. Several kinds of podsol 
occur. Brown forest soils are found in places, sometimes diowing an 
approach to chernozems in depressions and shallow gullies. The plains 
flanking the river and its major tributaries carry alluvial soils up to 
20 feet in depth. They are usually sandy and more or less podsolised, 
though river gravels occur in places. 

VEGETATION. 

There has been no previous attempt to describe the vegetation of 
tMs area. The f oUowing account is based upon a niunber of traverses 
and a closer study of particular areas, but no attempt was made to 
estimate species-frequency. Owing to the unusually dry seasonal 
conditions, it is probable that the lists of herbaceous species in the Open 
Forest communities are incomplete, as some species may not have been 
recognisable. Also, owing to the intrinsic difficulties in studying such 
communities, the list of species given for some communities of the Closed 
Forest must be incomplete. 

Apart from weeds of cultivation, &c., which were not specially 
studied, the vegetation may be grouped into four main types: — 

I. — Open Forest. 

II. — Closed Forest. 

III. — Fringing Forest and other fringing communities. 

IV. — ^Aquatic Vegetation. 

I. OPEN FOEEST. 

Open Forest occupied or used to occupy by far the greatest area, 
occurring in almost all kinds of habitats except stream banks and the 
sheltered gullies and slopes of the higher mountains. The chief trees 
forming the forest are species of Eucc^ptm, Angophara, and Trisiasma, 
with Uasuarina torul&sa and Xwrdhorrhoea ariorea. There is relatively 
little undergrowth in most communities, but as the result of human 
interference patches or masses of Lwniaum camara (lantana) are common 
in places. The trees are often straight and weU-formed, attain a 
considerable height (70 feet or so), and in some eoimmunitifts a 
practically closed canopy is produced. Since settlement many trees Mite 
been destroyed. Some have been removed for timber purposes, ot^rs 
have been raerely killed by ringbarking for the purpose of improving 
the -natural pasture, and left standing. As a result of this the original 
forest has in many places been thinned to parkland m ev^ indimed 
grassland. A few introduced herbaceous plants, the gJSBBseis 

Faspalim, dUaiaium (paspalum), CMoris ga/gofna (Rhed^ gr^), a^^ 
DigUmiadidactyla (blue couch), have become common enou^ to medi^ 
the natural herbaceous communities, and these have been fEcrlier moi^Sed 
by cattle-grazing, and possibly also by the periodic fires.. It has not Item 
possible to trace all the changes wM^ have occurred since the beaming 
of settlement by white man^ bat # semns fairly Cerfi^ that 
australis (kmigaroo grass) was mudh more ahuhd^t fiSih it is to-day. 
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The chief major communities are : — 

1. Mixed Eucalyptus Forest (Fig. 1.).— The trees are racemom 
(narrow-leaved ironbark), E, decepta (grey ironbark), E. melmophloia 
(sdver-leavedironbark), E, tesselUris (Moreton Bay ash), E. gummifera 
(bloodwood), and occasionally the small trees AlpMtonia excelsa (red 
ash) and Exocarpits oupressiformis (native cherry — a root parasite). 
This is the most widely spread forest type and occurs chiefly on podsolised 
soils on slopes of medium steepness and covering the lower ridges, but 
it is also one of the types that have suffered most from settlement. Minor 
variations in habitat seem to be the cause of the observed fact that 
sometimes one or more of the tree species may be absent and one or 
other may assume local dominance. The bloodwood seems to have been 
largely removed (for timber) and very few trees are to be seen now. 
It may never have been very common. The herbaceous cover is possibly 
denser than in the virgin forest and Themeda has almost disappeared. 
The chief plants are Bothriochloa decipiens (pitted blue grass), Aristida 
ramosa (a spear grass), Eragrostis leptosiaohyd (meadow love grass), 
IMgiiana d^ct'i^a (blue couch), Fimhristylh sp., Cy perns gracilis^ 
Desmodiwm vcmms, Glycine talacma, Zorma diphylla, Glossogyne 
tenuifolia, Helichryswm apvyalatum, Yerbena venosa, and the annuals 
Erigeron crispus and Erythraea mistralis. Lmtana is occasional. The 
remaining plants, all herbaceous, are — ^firstly, the grasses; Aristida 
ncuta. A, gracilipes, A, glumaris, Bothriochloa intermedia^ CapilUpedkmh 
parmfiorwm^ Cenchrus austraUs, Chloris divaricata, Ch. trymcata, 
Gymbopogon refractus, Bichanthivm sericevm, D. affine, Digitaria 
orbataf, Eragrostis Brownii, E, elongata, E, parviflora, Eremochloa 
bhnaculata, Eriochloa procera, Enneapogon^ palUdus, Hetero^ 
pogon contortus, Eyparrhenia jilipendula, Leptgcfdoa sp., Panicum 
effusum, Paspalidmm gracile, Poa australis, Sehima nervosum, Sorghum 
leiocladum, Sporobolus elongatus, Themeda australis \ and in addition 
Alternanthera nana, Arthropodiwm paniculatum, Brumlla vulgaris, 
Cassia ^mimQsoides, Cheilamthes Sieberi, Cratolaria limfoUa, Cyperus 
fulvus, ErechtJdtes arguta, Erigeron ccmadensis, Gnaphalium japonicum, 
JusHda sp. aff. J, procumbens, Laxmanma graciUs, Malvastrum 
coromandelinum, M. spicatum, Notholaena distans, Portulaca oleracea, 
Bhynchosia minima, Bumex BrotanU, Sida rhombifolia, and Wahlenbergia 
muUicatdis. 


2. Eucalyptus umbeUatOr-Angophora subvelutina (blue gum-apple) 
Forest. — This type of community occupies the alluvial flats and ascends 
the lower courses of some of the gullies, mingling to some extent with 
the previous type. Modifications approaching the mixed Eucalyptus 
Forest are to be seen on patches of heavy soil approaching the brown 
forest soils. The gum is usually taller and stouter than the members 
of the mixed forest, and is frequently parasitised by Loranthus pendulus, 
a mistletoe with long slender drooping branches which also parasitises 
other species. The apple is usually more or less irregular in form and 
not so tall as the gum. Tristama simveolem (swamp mahogany) is at 
times common as a tall straight tree near depressions or small gullies. 
This forest has also been extensively cleared, and the herbaceous cover 
tends to be dominated by Paspalum dilcdatum. As a result of grazing 
this grass usually forms a short, dense sward through which other 
members of the community push their way. These are chiefly 
]$ 0 ihrwcMoa dec&piems (often as co-dominant), Aristida ramosa, Cyperus 
varians. Glycine tabacina, and Glossogyne tenuifolia, 
4eppi^smns tufte of J wncus polyanthenms are to be found, and 
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in Still dampeir places there is a tendency for Pennisetum (dopeouroides 
to co-dominate with Fosspalum to the exclusion of everything else. 

The other species of the blue gum-apple forest are Gyperus fidvus^ 
Diohanthium affine, Eragrostis leptostachya, E. sororia, Erigeron 
canademis, E. crispus, Fimbrisiylis sp. aff. F, dichotorm, Kyllinga 
triceps, Lagenopliora heUioides, Phyllanthus minutiflorus, Psoralea 
temx, Eichardsonia Irasiliensis, Rvmex Brownii, Sporoiohis elongahis. 
Verbena venosa, and W aklenbergia muUicauUs. 

3. Eucalyptus hemiphloia (gum-topped box) Forest (Fig. 2). — 
This occupies fairly large areas of flat or gently sloping country, the 
soil being a podsol. Often the only tree present is Eucalyptus 
hemiphloia, the individuals of which are straight and often tah and 
closely spaced. An ironbark (E. decepia ?) and a grey gum (E. 
propinqm ?) are occasional. Shrubs are restricted to a few low almost 
bushy plants of Eustrephus latifolius var. angustifoUus and Jasminum 
smvissimum (both usually slender lianas), an occasional Solwnum sp., 
and the prostrate Myoporum debile, while the herbaceous layer is sparse 
and consists chiefly of rather scattered plants of Aristida vagans, A, 
ramosa, Eremochloa bimaculata, Eragrostis leptostachya, Panimm 
fulgidum, Microlaena stipoides, Gyperus gracUis, Desmodium 
rhytidopkyllum, and Sii^ subspicafa. There also occur occasional plants 
of Bothriochloa decipiens, Olossogyne tenuifalia, and EeUch^sum 
apiculatum. 

4. Angophora lanceolata (rusty gum or sugar gum) Forest (Fig. 
3). — The communities of this are rather small in area and occupy flat 
expanses, usually the crests of low undulations, with a more or less 
strongly gravelly soil. The trees are fairly dense and usually straight 
and rather well formed with a relatively long and narrow dense crown. 
This is unusual, as the species is so often an irregular tree. Occasionally 
Eucalyptus decepta and E, gummifera are to be seen. Shrubs are al^nt, 
and the herbaceous layer is rather sparse and consists chiefly of Aristida 
vagans, A. glumaris, Eragrostis sororia, E. leptostachya, Gyperus gradUs, 
Zornia diphyUa, and Eardenbergia bimaculata, though in one or other 
of the communities there also occur BracJmria miliifmms, GMoris 
ventricosa, Grotolaria linifolia, Digitaria didactyda, Glydm clmd^im, 
and PaspaUdium distans. These communities are usually surrounded 
by and merge into Eucalyptus hemiphloia forest with a more or 1^ 
pronounced ecotone. 

5. Eucalyptus maculatOr-E. racemosa (spotted gum-ironbark) 

Forest (cf. Fig. 4). — This occupies the upper slop^ and crests of ridges 
or low hills on podsolised soils with free quartz pebbles on the surface. 
There is practically no underwood, and the chief herbaceous plants are 
somewhat scattered. These are Themeda austral/k, Gapd^tipdH&m 
parviflorum (scented golden-beard), Eeteropogon coniorim (bunch 
spear grass or black spear grass), Anstida ramosa, Eragrostis Broimm, 
E. elongata, E, leptostachya, E, soro^, Gyperus gracilis, C. fuhms. 
Glycine cUmdestma, and Crotolwria UnifoUa (a rattle-pod), but feere 
are also present BothfiocMoa decipiens (rare), GMoris dwarimt^ 
Digitaria dmoHcatissima (rare), Desmodkjim rhyddop^Wum, Mriger^ 
canadensis, E. crispus, Erythraea ausftralis, EeUchiysum apio^kd^m, 
Fanicum effustm, Phyllanthus sp., Sida corrugaia, 8. rhgn^foUa, and 
Verbena venosa. "Where the ironbark ten& to drop ml of the 
community, ArisHda tetods to dominate the grotod Sca% and whesre flhe 
spotted gum drops out, the <^mmtoity mei^es into the mlx^ Bucalypfeis 
forest. r,^,' ’ ' 
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6. EueaH/yptus racemMo-Casmriwt torulosa-Xmthorrhoea arborea 
(ironliark-oak-grass-tree) Forest (Pig. 5). — This forest is developed 
on the upper part of the higher hills on generally steeply sloping ground, 
and is poor in species. The euealypt averages 50-70 feet in height, the 
Casmrim 20-25 feet, and the Xmihorrhom 10-15 feet. The only other 
woody plant normally present is an occasional low shrub of Orema 
latifoUa. Completely covering the ground is a dense growth of Themeda 
australis and Poa austraUs with some SorghwM leioeladum, Cymbo^gon 
refracfus and Erschthites arguta, and occasionally EimbristyUs 
mpimtachya, Olycine clandestina, and Lespedesa sericea. At its lower 
edge this forest passes into mixed Eucalyptus forest, Castumna being 
the flret to drop out. In some places however, as for instance on Little 
Mount Brisbane, it impinges directly on Closed Forest, often without 
any ecotone. 

7. Eucalyptus cameor-E. punctaia (stringy-bark-grey gum) Forest 
(Fig. 6). — This forest was only seen on the range to the west of the 
township of Somerset Dam at an altitude of 1,400-2,000 feet on a light 
coloured, light-textured, rather shallow, almost skeletal soil developed 
on alaskite, boulders of which are scattered here and there over the 
surface. The dominant trees are well-formed, rather massive, and the 
tallest eucalypts seen in the area. They form a relatively dense canopy. 
Casuarina torulosa is scattered through the community as a discontinuous 
under-storey, while the grey gum drops out in places. There is a well- 
developed underwood, though nowhere really dense, of the spiny-leaved 
shrubs Acrotriche aggregata and Oxylobium trUobatvm, together with 
Monoftooa scaparia, Persomia MitchcUi, Indigofera austroKs, Tephrasia 
purpurea, Sovea acutifoUa, Macrozamia spiraMs (in places,) and 
young Tristamm conferta and Acacia Maidemi? The ground flora 
is dense and rich, composed of many individuals belonging to many 
families, of which the commonest and tallest (2-3 feet) are the grasses 
Themeda australis, Poa amtralis, Cymbopogon refractus, Digitaria sp. 
aff. D. recta, and the smaller Aristida vagans (rare), besides the sedge 
Lepid&sperma latercde. Other common herbs are Didiscus incisus, 
Ooodema rotundifoUa, Desmodium rh/gtidophyUuwk, D. brachypodum, 
ErecktMtes arguta, Helichrysum bracteatvm, Lomandra langifoUa, 
L. rmLtiflora, Dianella caerulea, Plectranthus australis, Spermaooce sp., 
and Poramthera microphyUa. Herbaceous twiners are the legumes 
Gtydne clandestma, Hardenbergia bimcnculata, and Kennedya rvAicuuda, 
and the woody twiners Gissus opaca and Eustrephus latifoUus var. 
angustifoKus are also present. Less common herbaceous plants are 
Danthorw semianwidarisf Demwdi/um varians, Echmopogon ovatus, 
Eniolasia stneta, Glossogyue teuAiifoUa, Sybanthus ewneaspermue, 
Imperata cylindrica var. Koenigii (blady grass) , Lagenophora stipitata, 
Oxedis sp. and Yernonia cinerea. At its lowermost edge this forest 
frequently borders upon closed forest with a definite ecotone between. 

8. Eucalyptus pimetata-E. pamculataf-Tristmda conferta Forest. 
This is often found on the fringe of Closed Forest, and is rather in the 
pujpfe of an ecotone community. Sometimes the Tristama (scrub box) 
oeears alone, sometimes it is absent, but when pr^nt the canopy is 
USiia^ closed or nearly so. All variations in composition may occur in 
^i^tfflred places on hilMde gullies, whether Closed Forest be present or 

^rqbs characte^stic of the Ecotone (see below) may be present. 

■ ;.fepbaeeous plants are Themeda austraUs, Poa austraMs, 
Gymnostachys emceps, Carex decUnata, &c. 
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9. On very rocky places on hillsides are to be found communities 
of chiefly herbaceous plants which are more or less independent of the 
general forest type. The ferns Drynaria rigidula and Notholaem distam 
and the labiate Plectranthus austraUs are specially characteristic, and 
if there are definite rock faces or ledges the orchid Bethdrobrnm 
Kingianum is usually to be found. Other ferns and orchids and a few 
grasses are also fairly common. These are Adiantim aethiopicum, 
A. hispiduhm, DoaxiIIm pyxidata, Doodia, heterophyUa, Pteris 
tremula, Pyrrho^ confluensi and P. rupestris, the last two long- 
creeping; Bulbopliylium sp., DendroMim, lingnAforvm (creeping), 
Lipans reflexa, and SarcoehUm falcatm; Entolasm stricta, Imperata 
eylind/rim var. Koenigii, LeptocMoa sp., PaspaUdmm gracUe, and 
Tripogon loUiformis. Other noteworthy plants are Qywmostachys 
miceps, Lomandm miultifflora, the wiry twiners Eustrepkm latifolivs 
var. angustifolius, Hardenbergia, bimaauJata, Smilax mstraMs; and the 
shrubs BrachychMon BidmlUi, Indigof&ra australis, Lawtama camara, 
PhyUanthus s/imiMs, and Trockocmpa laurina (this last sometimes a sinall 
tree). Some of these species have been mentioned as occurring in 
communities already dealt with, others are mentioned below in dealing 
with the origin of Closed Forests. 

II. CLOSED FORESTS. 

The Closed Forrests vary considerably in extent, and are popularly 
known as “scrubs.” Broadly speaking, two main types may be 
distinguished : — 

1. — Pine “Scrubs.” 

2. — Isolated “Scrulfs.” 

1. The Pine Scrubs occupy the larger continuous areas and are 
invariably found on mountain sides, often in gullies or on low saddles 
or other more or less sheltered habitats. The ground is almost invariably 
steep, often very steep, and usually rocky. The woody plants are 
numerous in species with dense or fairly dense canopies, and are so 
closely spaced that relatively little direct sunlight ever reaches the 
ground. Lianas are common, epiphytes are not very common, and there 
are very few herbs on the forest floor. The for^rts approach true Bain 
Forest in many characters — and indeed there are a few small areas on 
the barto of some of the creeks which might with justice be called Bain 
Forest — ^but on the whole they difiEer in the paucity of epiphytes, in the 
absence of Cdkmus (lawyer-vine) among the lianas, in the poor 
development of buttresses, and in the relative fre<yien<y of deei&ious or 
partiaBy deciduous trees. In some communities the hoop piite 
{Araucaria Cwminghamii) is by far the t^est tree and oomjdet^ 
dominates the forest, and it is these communities that are least l&e Ikdn 
Forest (Fig. 7). The other trees are relatively small and ofto dlfubhy. 
There are four distinct storeys. The tallest is a diseontinuous one, 
composed of the Araucaria alone, the next is about 30 feet high, ea^p^sed 
of several species, including Laportea phffHmphylla, BrideUa f(^mea. 
Ficus eitgenioides, &a., the third is composed of ^irabs 8-15 hi^ 
of which Alehomea aquifcliwn is very diaraeteristic, wide fee lowie^- 
most consists of a sparse layer of herbaceous or di^tly woody plants, 
of which Nyssmtkes difu^ is probably the eomiaon^; Owing to fee 
difficulty of thoroughly studying these forests, due partly to fee fieqhent 
extreme ruggedn^ of the tofeitat and fee difSeidty of penetfetibn 
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furtlier increased in places by dense masses of Lmiana, and partly to 
the dMeulty of identifying the numerous species, it is only possible to 
sketch the salient features of the areas visited. A complete Mst of species 
certainly identified is given below. The trees most frequently associated 
with the pine (second storey) are Accum aidaco<sa:i^,^ AUctryon 
cownaius, A. tonuentosus, Atalaya hemifflmiM, fagmm, 

Microdtrus australis, Erythrina vespertiUo, Ficus eug&moides, FUndersia 
amtraMs, La/portea photiniphylla, Maba fasdoulom, Mail&tm pkHip- 
pinensis, and Bhodosphaera rhodanthema. The more frequent shrubs 
of the third storey are Acalypha nemorum, Alchomea aquifolmm, 
CamtJiium lucidum, Gappads nohUis, Citriobatvs paudflorus, and Wilkka 
macrophyU^ The commoner herbs are Aneilema hiftorum, OpUsmenus 
wkbecHMs, Pellaea paradom, Pyrrhcma rupestris (creeping on rocks 
or trees), Bwim laevis (introduced), and the somewhat shrubby 
Nysscmthes diffma. The chief epiphj^s are Dendr&bium spedosum-, 
D. t&retifoliwm, and Plafycerium grcmdfi. Among the frequent lianas 
may be mentioned Gissus antairctica, Jasminum, didynmm, Lonchccwrpus 
Blackii, Pa/ndorea pcmdorama, BMpogonum sp., and Tetrastigma nitens, 
the last-mentioned with long, very fine aerial roots. In many 
communities the introduced Lantana camara has gained entry along 
tracks and clearings following the removal of pine for milling purposes, 
and in places forms almost impenetrable masses. The shrubby grass 
Aneistrachm uncinvXata is to be seen in places, while some areas are 
characterised by the predominance of tall straight trees of Syncarpia 
svhargmtea, very prominent on account of its smooth pink bark and 
prominent buttresses. In such communities and in others where the 
pine tends to be or is almost entirely replaced by tall trees belonging to 
such species as Euroschinus falcatus, HarpuUia pendula, FUndersia 
australis, Eemandia hivalvis, &c., a very close approach to true Rain 
Forest is attained (cf. Fig. 8). The shrubby layer is less dense and 
more varied than in typical Pine Scrubs, and such communities should 
probably be given a distinctive name, but they have not yet been 
sufiSeiently studied. 

There is usually a well-marked ecotone between these Closed Forests 
and the surrounding Open Forest, frequently Eucalyptus punctata-E. 
pamMvlataf—Tristmia conferta forest. Some trees, such as Mallotus 
pMUppinensis, simply pass out from the Closed Forest, but there are a 
number of species which are restricted or nearly restricted to these 
ecotones. These include Acacia decurrens, Duioisia myoporoides, and 
Hibiscus heterophyllus (small trees or tall single-stemmed shrubs), 
Gassm retusa, Abutdon acutatum, BrachycMton Bidwillii, Myrtus 
rhytisperma, and Plumbago zeylanicuni' (smaller shrubs), SHpa 
ramosissima (a shrubby grass up to 8 feet high), Macroearma spwcta 
(stemless), SmiUtx austrcdis (a liana), and the herbs Aristida gracUipes, 
Garex declmaia, Gyp&rus ewtvis, G. laevis, GMoris umspicea, Doodia 
aspera, Gymnostachys anaeps, and LeptochZoa sp. 


Occasionally the Closed For^t shows an advance into the Open 
.Forest, old trees of the latter occurring within the fringe of the former. 
The advance is initiated by the ecotone species, under whose canopy 
Closed Forest species can and do multiply, but prevent the growth of 
' Buealypts. But at times a complete equilibrium is attained, some- 
la:^ over a considerable area, in which seedling and adult trees of both 
'l^ations are associated. This is the Hoop Pine-Ironbark Forest of 

^ common in the Brisbane VaUey, but is very 
^ paper. In Other cases there is no 
so,|it^ there is a sharp line of demarcation except 
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toT tli6 £d,ct th.3.'t (icV/tciiiV/Wif AjrisitidiCi^ QTdcilvp&s^ OJilofis 

unispicea, &c., grow round the edge under the Euealypts. 

2. Of great ecological interest are the numerous small isolated 
‘'scrubs’' scattered about the hillsides, usually on particularly rocky 
places (Figs. 9, 10, 11). These vary from a few yards up to 100 yards 
in diameter, and there is usually a complete absence of ecotone, so that 
from a distance these scrubs are visible as dark-green dots and patches 
set amongst the grey-green of the Open Forest of the hillsides. Hoop 
pine is usually absent from the smaller of these communities and certain 
grasses are characteristic. Ancistrachne uncinulata is by far the 
commonest and it occurs also in the Pine Forests, Stipa ramosissima is 
not uncommon, and Leptochloa sp. is universal. The trees and shrubs 
are all those of the Pine Forest, but as one might expect from the size 
of the communities, they are not so varied in nature. Lianas are 
relatively numerous, but epiphytes (other than mosses and lichens) are 
absent. Brachychiton Bidwillii is a common plant at the edges. 

The following is a complete list of the twenty-two species found in 
the community shown in Figs. 9-10: Al&ctryon tomeniosus, Flindersia 
australisy Laportea photiniphyUa, Malloius pKUippinemis, and MeUa 
dulia (trees) ; Acalypha capilUpes, Aldhomea aqmfoliv/m^ Ca/pparis 
nohilis, Ellatostachys xylocarpa, Myrsine variahilis, Turrasa pubescem 
(shrubs) and Ancistrachne nncinulata (somewhat shrubby) ; Gissm 
opacaj Hoy a australis, Jasminum didywhim, and Mahisia tortuosa 
(lianas) ; and Adiantum aethiopicum, Brmhiaria foUosa, Cyperus 
gracilis, Eranthemum variabile, LeptoMoa sp., and Sderia Broumii 
(herbs). 

These communities appear to be of some age, but in one ease a young 
community was found on the bank of a small gully (Pig. 11) which 
consisted of one young plant of Euroschinus falcatm about 20 feet high, 
six young trees of Mallotus phiUppinensis 12-15 feet high and a few 
smaller ones, a shrub of Breyma oMongifoUa at' the edge, and under 
the canopy occurred Adianttim aethiopicum, EustrepJms l^foUus var. 
angmtifoUus, and a young plant of the liana Pandorea pandorana. 

There is evidence to indicate that at least some of the isolated serutas 
may have originated from the communities of JDrynaria rigidula m roeky 
slopes. This fern forms dense patches, accumulates humus at the base 
of the barren leaves, and throws considerable shade on the substratim. 
Certain ecotone species appear then to develop among the fern, of whidi 
Gynmostachys anceps, SmUax a'listroMs, and Limtana cwna/ra are common. 
Trochocarpa laurina sometimes occurs, with or without the fern, and 
other tree species have been found associated with these patdi^ in 
one instance, the appearance of a fig {Ficus eugenMdes), probably 
from seed dropped by a bird, has initiated a Clo^ Forest sue^ssion 
under its canopy. Further, it seems likely that following man’s interfer- 
ence, Lantana has helped considerably in the advancement of 
Forest by the amount of shade formed at the margins of the latter. It 
is possible also that the rocky areas offer proteotion from fire to wy 
Closed Forest seedlings that may chance to germinate there, a proteclfcm 
which is not required by the seedling of Open Forest 

When Clewed Forest is destroyed the area is S(m copied by a 
dense growth of Lantam, through which such pfoneer m 

Codonomrpm amiraUs^ Piptwrm argmtem, Oappe^ AJ^ma 

Tuscifolia, &c., push their way. 
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III. FRINQ-ING- COMMUNITIES. 

These comintuiities are developed along the banks of streams, r^ely 
cTtoTiHiTig any distance beyond the margins. The sandspits and shingle 
hnnVa of the river are themselves colonised by certain species, often 
annuals, which may be removed by each flood and do not form a stable 
vegetation. The species chiefly concerned are Cypevus polystachyos, 
FimibristyUs hisvMhellatCk, Polygonwnt decipi&ns, P, lapcithifoUvM, and 
P. onmiale. Less frequent are G. exaltatus, C. difforrm, C. irinervis, and 
F. aestivalis. Distinctive herbaceous communities of a more permanent 
nature are to be found fringing the banks of small sluggish streams, and 
similar communities also occur occasionally along the banks of the river. 
The characteristic plants are the grasses P&nrdsetum. alopecuroides 
and Paspalum dWchum, and the sedges Cyperus exaltatus, C. globosus, 
and in some places C. eleusinvides and C. vaginwtus. Extending into 
the water itself are Typha arngustifoUcu (bullrush) and Scirpm lacustris. 

A Fringing Forest of some kind is usually to be found along the 
watercourses. In its most primitive form this Fringing Forest consists 
of a few scattered trees of Tristawia sua/veolens on the banks of some of 
the gullies which contain water only at infrequent intervals. Larger 
watercourses have usually (in this area) a sandy to rocky bed and retain 
moisture much longer. Along such are developed a more or less closed 
community of rather tall trees of Casuarina Cunninghamia/na (river 
oak) and Melaleuca Iracteata (Fig. 12), with a more or less closed 
ground cover of such shade-loving plants as Agrastis avenacea, Cyperus 
enervis, Miorolaena stipoides, and PaspcMdium distans, with Cyperus 
irinervis at the edge of the shingle, "^ere there is permanent water, 
there is a tendency for the Melaleuca to be replaced by CaUistemom 
vimmalis (red tea-tree, red bottle-brush) though the latter may extend 
further upstream from permanent water. Along the larger streams, 
such as the Stanley River and Kilcoy Creek, the characteristic tree is 
the river myrtle, Eugmia Ventenatii, often with Castamspermum 
aiistrale (Moreton Bay chestnut, Black bean) associated. Both 
Casuarina and CaUistemon may be present. The ground flora consists 
of clumps of Lomandra longifoUa with Cyperus gradUs, C. enervis, 
C. imrvs, C. irinervis, Microlaena stipoides, Paspalidivm distans, and 
more or le® Bigitaria didactyla. 

Ahmg many of the tributary creeks a Closed Forest approaching 
Rain Fore^ in character is to be found in the narrow valleys near the 
sourcesi and MeUa dubia sometimes with Laportea spp. may extend 
dowmtoream into the Casuarina-M^laZeuca forest. 


IV. AQUATIC VEGETATION. 

This was not studied in detail Apart from numerous Algae the 
following submerged plants are common in the river : — CeredophyUum 
demersum, HydrUla verticillata, Potamogeton crispus, and ValUsneria 
spiralis; chiefly submei^ed are P. javanicus and Myriophyllum 
verrucosum (flowering pprts emerged). ; Ottelia ovaUfolia and Triglochin, 
procera are partly floating, while Idmndnihewwin indicum has all its 
leaves floating. In the small streams Triglochin and OtteUa are the 
more common An^sperms, while Chan'oceae also occur. Typiha 
angustifoUa and Scirpus lacustris, which are submerged at base only, 
are also common. 
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LIFE-FORMS AND DISTRIBUTION OP THE SPECIES. 

Except for a few weeds of cultivation or roadsides and a few road- 
side waifs all the species recognised in the area are listed in the foEowing 
tables. For reference the life-forms are given according to the system, 
of Raunkiaer as given by Wood (1937) and discussed by du Ketz 
(1931). But a caution must he given against the use of tihe data in 
statistical analyses*. As pointed out at the beginning of the paper, the 
lists almost certainly are incomplete. The area described is fairly 
representative of a considerable part of South-East Queensland, yet a 
few species which are abundant in neighbouring districts were not 
recorded from this area. {Siegesbeckia orienMis, a common species of 
the Closed Forest ecotone, is one of these). It is sometimes difficult to 
assign plants to a definite life-form, and such compound symjbols as 
H-Gh have been employed in an effort to overcome this. In the ease of 
the species of the Closed Forest, the broad divisions are elaborated by 
the addition of brief notes, as so many of the species have not been 
mentioned in the descriptions of the communities. In Table II. are Ested 
the species found in the other communities discussed. Almost all these 
have been mentioned in the earlier part of the paper, and are brought 
together here to show the distribution of the different species. But some 
of these are abundant in some communities and very rare in others. 

The famUies of Angiosperms are arranged according to the system 
of Hutchinson (1926, 1934) . The nomenclature of the Euealypts foEows 
that of Blakely (1934), the trees of the Closed Forests that of Francis 
(1929), that of the Cyperaceae and Orammeae foEows recent revisional 
work by various workers, including the present author, whEe the 
remainder is very much that of BaEey (1913), except for a few emen^- 
tions by Domin (1915, 1921-29), where such could be cheeked. The 
nomenclature of the ferns foEows that of Miss D. A. Goy in the 
Queensland Herbarium, and is substantiaEy that of Christensen (1906, 
1913-1916). 

For convenience, an abbreviated table of Raunkiaer’s Life Forms 
adapted from Wood (1937) is given herewith. 

a. Mega' and Mesophmaerophyte^ (MM) ; woody plants more tlian ^ 

high (Megaphanaerophytes are more than 30 metres high and are not 

specially indicated). 

b. Miorophanaeropkytes (M.) ; woody plants from ,2' to 8 metres high. 

c. NanophanaeropJiytes (N.) j woody plants from 25 centimetres to 2 metr^ 

high. 

d. Chomaephytes (Ch.) ; chiefly nndershrubs up to 25 centimetres high. 

e. Me^ioryptophytes (H.) j plants with perennatmg buds buried in the surface 

layers of the soil, as for example, most grasses. 

f. Geophytes (G) ; plants with perennating buds buried deep in the soil, such 

as bulbous and rhizomatous plants. 

g. EelopJiytes (HH.) ; plants growing in water. 

h. Therophytes (Th.) ; annual plants. 

i. Epiphytes (B.) ; plants growing on other plants, or on roc&s. 

j. Sucmtents (S.). 

* This warning is given in an effort to prevent sneh misleading statements as 
that given by Wood in the work quoted above, where on p. 22 he gives life Speefea 
of Typical Australian Plant Comihunities-^^ Par '^Tropical Purest, 
he gives 4 per cent. Therophytes and no Epiphytes. Bain forest is evi&ntfy mean^ 
particularly as he states there are 18 lianas present, but epiphyte are a nom 

of such communities, and further no living Queoffistod botanM has ev^ m&ed 
a therophyte in a rain forest, unless perhaps in clearings or on roadmdes or 
broad tracks. This, of course, does not mean that such a thing is an impoa^bifily, 
but it is scarcely characteristic of sudi communiti^ Wood, however, dies no 
authority for his figures. 
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TABLE I, 

THE SPECIES OP THE CLOSED FOREST COMMUNITIES AND ECOTONBS 


life- 

form. 

Remarks. 

H. 

H. 

E. 

Loosely tufted 
Loosely tufted 

On Platycerivm 

H-Ch. 

H-Oh. 

Tufted 

Tufted 

H-Ch. 

H. 

E. 

E. 

Forming masses 
on rocks 

Not tufted 

E. 

Creeping liana 

E. 

Creeping liana 

MM. 

Often very tall 

Oh, 

Large Rosette ; 
Ecotone 

M-MM. 

Liana 

N-M 


MM. 


MM. 

Liana 

M. 

M. 

More or less 
prickly 

Creeping prickly 
liana 

M. 


Ch. 

Introduced, but 
common 

Ch. 

Rare 

Ch. 

Bare 

Ch-N. 

Divaricating half- 
shmb 

N. 

In ecotone 

MM. 


N-M. 

M. 

Piicklj^ with 

small leaves 
Deciduous 

M. 


Ch. 

Bather tall liana; 
introduced, 
rare 

M. 


M. 

N. 

MM 

Stems crooked, 
hark thin, de- 
ciduous 

Buttressed ; bark 
de^uous 


PTBRIDOPHYTA. 

L. 

A. kiipidvlum Sw. . . . 

Aeplenium adiant<me$ (L.) 

0. Cliristeiis. 
Voodiaaspem^.'BT. , 
DryoptefiA queemlmAwa 
TV vrn ^ in 

FeOosa nana (R3r.) 

P, parodoxa (R.BrO Hook. 
PUageerium grande J. Sm. . . 
P. biifurcatvm (Cav.) C. 
Ciuisteiis. 

PyrrhoHa confluens (R.Br.) 
Ching 

P. rupees (R.Br.) Ching. . 


GYMNOSPERMAE. 

PETAOUAB. 

Araucaria Cuimingharnii 
Ait. 

Ctoajxaoeab. 

Maarazamiaip^is (R.Br.) 

Mi^. 


ANGIOSPERMAE. 

AirONAOBAE. 

Mdodonm JjdehhardtU (P. 
Mnell.) Benth. 
MoifnaaAOBAB. 
WUkiea maerophylla (A. 
Cmm.) A.DC. 
Hbenakdiaobab. 
Eemandia Mvalvis Benth. 

M'lRiTyTfiPTrRMAfrRATe. 

LegnepJumt Moorei (P. 
Mtii^) Benth. 
CA^ABmAOEAB. 
Ca^i^ nohUis (Endl.) P.| 

0. earnmtosa A. Cmm. ex 
Benth. 

PS7EOLAOOA6BAE. 
Oodotwoairpm maMis A. 

Cmm. ex Moq. 

Rivina laeviB L 

Chbkofoexaobab. 
Clm^odMm trianguRm 

Rhmodia hatiata R.Br. . . 

Amabantaobab, 
Nymmffm diffuea R.Br. . . 

Thymbibacbab. 
Pym/Sea aUior P. Mnell. . . 
PROTBA0BAB. 

QreviRea fobusta A. Cunn. . . 

Pl'ETOSPOKAOBAB. 
Ci^ridbatm pawsidorus A. 
Cram, ex Benth. 


PLAOOBBmCBAB. 
Secdopia Brournii P. Miiell. 

PASSIHiOKACBAB. 
PaeHfiom alba Link dt Otto 


HzkPAOBAB. 
Baclthousiafimrl^oHa Hook. 
dtHaxv. 

Myrbm ascmndoddea P. 

“ ' ‘ r O,T, 


Species. 


Stbrouiiaobab. 
BfttchychiJton acerifolius (A. 

Ounn.) P. Muell. 

B. BidioilKi Hook. 
Malvaobab. 

AbutUon acvtatum C. T. 
White MSS. 

Eibiscus heterophyllun Vent. 

EUFHOBBIAOBAB. 
Acalypha capiUipes P. 

Muell. ex Muell. Arg. 

A. nemorum P. MueD. ex 
Muell. Arg. 

AUhomea aquifoUa {J. Sm.) 
Domin 

Breynia obUmgifolia Muell. 
Arc. 

Briduia faginea (Bail!.) P. 
Muell. ex Benth. 

Claoxyhn sp 

Cleistanthus CunningJumii 
(Muell. Arg.) Muell. Arg. 
Croton insulans Bail!. 
Eemicyclia australmica 
Muell. Arg. 

MdUotue cJaoaeyloides (P. 

Muell.) Muell. Arg. 
ilf. philippinensie (Lam.) 
Muell. Arg. 

Tragia novae-boUandia 
Muell. Arg. 

Cabsalfiniaobab. 
Cassia retusa Soland. ex Vog. 
Mimosaobab. 

Acacia aulacocarpa A. Ounn. 
ex Benth. 

A. decurrem (Wendl.) Willd. 
(sens, iat.) 

A. Maidenii P. Muell. 

PAPIIiIOITAOBAB. 
Brythrina vespertUio Benth. 


Castanospenmm austrode 
A. Cunn. <& Eraser 
Lonchocarpus Blackii (P, 
Muell.) Benth. 

Ulmaobab. 

Aphananthe philippinmsts 
Blanch. 

Mobaobab. 

Cudrania ja^omensis Trecul 
Bious eugenioides{M(i.) Miq.| 

P. stmocarpa P. Muell. ex 
Benth. 

P. Watkinsiam P. M. Bail. 
Malaysia tortuosa Blanco . . 
Pseudomorus Brunoniam 
Bur. 

Ubtioaobab. 
Zaportea gigas Wedd, 

L.^Jwtiniphylla (Eunth) 

Pipbarus argentem (Porst.) 
Wedd. 

Cbeastbaobab. 
Celastms bUoeidaris P. Muell 
Denha/nvia pittosporoides P. 
Muell. 

Siphmodon austrade Benth. 

Lobabfhaobab. 
Loranthus ddctyopTdetms P. 
Mu^. 

SANTAZiAOBAB. 
Exoearpus MiSolius R.Br. 

Reabotaobab. 
Alphitmia exeelsa Reissek 
exlE^dL 


Life- 

form. 


]M-MM. 

N. 

N. 

M. 

N. 

N. 

N. 

N. 

M. 

M. 

M. 

M. 

M. 

N. 
M. 

M. 

N. 
M. 
M. 
M. 
M. 

MM. 

MM. 

M. 


M. 

M-MM, 

M. 

MM, 

MM. 

M. 


M. 

M. 

M. 

N. 

M. 

MM. 
N., B. 

M. 

M. 


Remarks. 


Leaves deciduous 
Leaves deciduous 
Soft-wooded 
Soft-wooded 


Very common 


Very slender 
liana^ with 
stinging hairs 

In ecotone 


In ecotone 

In ecotone 

Leaves decidu- 
ous ; trunk 
slightly prickly 
Chiefly on stream 
banks 
Liaxuk 


Prickly liana 
Partly 
deciduous 
Partly 
deciduous 

Liana 


With stinging 

hairs 

With stinging 

hairs 


Parasitic 
Root parasite 
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TABLE I — ccyntinusA. 

THE SPECIES OP THE CLOSED FOREST COMMUNITIES AND ECOTOOTS— 


Species. 


Remarks. 

Species. 

i 

Life- 

form. 

Remarks. 

Ajcpbupaoeae (Vitaoeae). 

M-MM. 

Liana 

OIBAOWatj. 



CayraJtia ocm (P. Huell.) 
Domin 

Jasminum didymum Porst. 

M. 

liana 



J. smvissmum Lindl. 

M. 

TAftrift. 

Cayratia dmcttidea (P. 

M. 


NotdaeaUmffif alia Vent. .. 

M. 

Muell.) Doucdn 

MM. 

liana 

Olea pardcuUsta R.Br. 

M-MM. 


Cissm ardarfMca Vent. . . 

Apocynacbae. 


Cissm opaca P. Miuell. 

M. 

Liana 

Alstoniaconstricta F. MueU. 

M. 


Tetrastima wHtem (P. Muell.) 

MM. 

! Liana, with aerial 
roots 

Carissa ovata R.Br. 

N. 

Divaricate 

Planch. 



prickly shrub 

RXJTACBAB. 

M. 


Alyxia rusdfolia R.Br. . . 

N. 

Leaves very rigid 

Mdicope neurococea F. 
MueU. 

Thorny 

Parsonsia lanceolata R.Br. 

M. 

and pungent 


MicrocUma australis <A. 

M. 

P, velutina R.Br 

M. 

liana 

Gunn.) Swingle 

M. 

Thorny 

Asolepiadaoeae. 

Zanthassylum hrouihyacan- 
thum P. Muell. 

Soya australis RJBr. ex 
TreuU. 

S. 


SllWAnTTRA^nmATJ. 



Marsdenia sp 

M. 

Liana 

AiUtntJms malaJbarica DC. . . 

M. 

Rosette tree» with 

Sareostemma auslrale R.Br. 

s. 

liana,* leafless 



pinnate leaves 

Rubiaoeae. 


Metjaobae. 

MM 


Cantkium caprosfnoides P. 

M. 


Dyaoaeylon ap. 


MueU. 



Flindersia australis R.Br. 

M-MM, 

When MM. 

(7. luddum Hook. & Am. . . 

M. 




sUghtly but- 
tressed ; at 

Hodgkinsonia ovatiflora P. 
MueU. 

M. 




least partly 

Ixora Beekleri Benth. 

M. 




deciduous 

Pavetta indica L 

M. 


F, colUna F. M. Ball 

M. 

Deciduous or 

partly de- 

ciduous 

Psyckotria dapkmides A. 
Cunn. 

Ps, Umkeroides Sleb. 

N-M. 




N-M. 


F. SehoHiana P. Muell. . . 

M. 


Pluhbagieaobae. 



Melia dvMa Cav. . . 

M. 

Deciduous 

Plwmbago zsylariieim L. . . 

N. 


Turraea pubescens Hellen. . . 

N. 

Deciduous 

Goodeeuoeae. 



Sapindaoeae. 



OoodeniagrandifioraBiraa . . 

Ch. 

£k»>tane sp. 

Alectryon connatus (P. 

M. 


SOXAEAOEAB. 


MueU.) Radik. 



Duboisia myoporoUes R.Br. 

M. 


A. tamerOosus (P. MueU.) 

M. 


Sotaram steUigerum Sm. . . 

N. 


Radik. 



Sotaium spp 

N. 


AtaJaya hemiglatuHi (P. 

M. 

Seen chiefly as 

Bignoniaoeab. 



MueU.) P. MueU. ex 


seedlings 

Pandareapandoram (Andr.) 

MM. 

T.1ft.TWL 

Benth. 



Van Steenis 



parvifolia <P« 

M. 


Aoaeihaoeae. 
Justida sp. aff. J, procam- 

can 


Dod(mam mneata'BxLdgs .. 

N, 

Ecotone sp. 

hem L. 



BUalostaohys saylocarpa (A. 

N. 

VEEBEaSTAOBAB. 


liana^orfmming 

Cunn.) Radik. 



Laitdava earmra L. 

N-M. 

Ewp^iapeaidula (Planch.) 

M-MM. 




dense masses v 
introduced 

Jama^smdorMs (A. Rich.) 

M. 

Deciduous 

Spartotbamnus jtmeeus A. ^ 
Cunn. 

N. 


M^kocc^^^yrifarmis <P. 

M. 


Labtatatc. 


leafless 

AKAOAEEIAOEiE. . 



Pleetrantkus arntraiis R.Br. 

Cb. 

Somewhat succu- 

Buroschinm fakalus Hook. 

MM 


COM]OIIiNA(BIAE. 


Imrt 

f. 





Bhodosphcsra rhodamthema 
MueU. ex Benth.) 
Endl. 

ATtAT.T4mBATB, 

Pclyscias eleg^ (Moore & 
P. MueU.)B[su:ms 

M. 


Commdina hifiorum R.Br. 

B'T.Afl.'BfTffA'ItTAfmAHt, 

Ch. 

A cre^ng herb 



Flagdlaria indica L. 

M-MM. 

liana, with leaf- 
tmmiik 

M. 

Rosette tree, with 

ZTTyrfTBTTOAfmATg. 




pinnate or bi- 
pinnate leaves 

Alpvnia casrulea (B.Br.) 
Benth. 

H. 


Epaoeidaobab. 


LTTiTAOEAE. 


Gxass-lke; in 
ecotone 

Troehocarpa Umrim (Budge) 
R.Br* 

M. 


JHandla camtlea Sims . . 

Ob. 

Ebeeaoeae. 



SHOLACIACBiAB, 

M. 

M. 

TJana. 

liana ; prickly 

Diospyros pe^mmt (P. 
MueU.) P. MueU. & 

M. 

Prequentiy MM. 

RHpogonumsp 1 

StrsaagBaustramB^T^ .. 1 

WooUs 



PTTTT.H^AfTBiA'HII, 


Liana 

Miiba fasdauUm P. MueU. 
Maba mmUis B.Br. 

M. 

M. 


Busbre^ms latiSolius R. Br. 
var. anguMfolms (B3r.) 

M. 

Sapotaoeae. 



Bmif^ j 



AmorpTiospermsm tmUtogtm 
P.MueU. 

MM, 


Araobab. 

Po&m Imgipss Sdhott . . 

E. 


ChrysopTiyUum pruiniferfm 
P. MueU. 

M. 


Gymnodadiys mceps R.Br. 

H. 

Lucuma seticea P. MueU. . . 

M. 


DlOSOOEBAOBAE. 

M. 

Ti^jna. 

MYBSnrAOEAE. 



JHoscorea trammsa RJBr. 

Myfsine varicdAHs R.Br. . . 

N-M. 


Raexsdbbhobaoeab. 


Gzass^ke; In 

STHHiOOAOEAE. 


Lmamdra tomifoHa Lal^ 

H. 

Sympdocos ap. 

M? 

One specimen 

sear 

sens. lat. 


eooloim 
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TABLE I — continued^ 

THE SPECIES OF THE CLOSED FOREST COMMUNITIES AND ECOTONES— 


Agavaoiam, ^ 

C<^vUm teminalia (Jacq.) 
Kimth, 

Pat . twtatc . 

Calcmus MtteSeri Wendl. & 
Diudd 

Obohidaobsab. , _ 
Vendrcbium gracilieatUe F, 
MueU, 

D. apaeiogum Sta. 

D. tgreiiSoliwnn, R.Br. 
^roigimusSaJMm R.Br. . . 

Otpebaoeae, 

Ccgt&c dedimlta Boott 

Core* inversa R.Br. 

CarezlongiSoUa^^t, 

Cypmu enervis R.Br. 

C. gracUia R.Br. . . 

0, laevia R.Br. 

C. Utraphyllua R.Br. 


Life- 

fom. 


N-M. 

MM. 

E. 

E. 

B. 

B. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 


Remarks. 


small 


Rosette 

tree 


Very prickly liana 


Grasslike; tufted; 

in ecotone 
Grasslike : 

loosely tufted 
Grasslike ; 

densely tufted 
Grasslike; tufted 

Grasslike: tufted 

Grasslike; tufted; 

in ecotone 
Grasslike ; 
loosely tufted 


Species. 


Gbaminbab. 
Ancialrachm mdwuUUa 
(R.Br.) S. T. Blake 
AriatUa ffradlipea (Domin) 
Henr. 

Brachiaria folioaa (R.Br.) 
Hushes 

Chlam uniapioea F. Muell. 

Leptochloa sp 

Opliamma imbecilUa 
(R.Br.) Kunth 
Panicum pygmcmn R.Br. 


sp. alGf. P, 
diatana (Trin.) Hughes 
SU^a^ramoaiaaima (Trin.) 


Life. 

form. 


H-N. 

H. 

H. 

H-Ch. 

H. 

Ch. 

Oh, 


H. 

H-N. 


Remarks. 


Somewhat 

shrubby 

Densely tufted ; 
chieny ecotone 

Tufted 

Densely tufted 

Tufted 

Creeping and 

ascending 

Creeping and 

ascending ; 
particularly on 
tracks 

Densely tufted 

Almost bamboo- 
Hke 


TABLE II , 

PLANTS OF COMMUNITIES OTHER THAN CLOSED FORESTS. 

The numbers in the third column (occurrence) refer to the corresponding communities 
of the Open Forest as treated in the text. A refers to Aquatic Vegetation, and F to the 
Fringing Communities; C indicates that the species also occurs in the Closed Forest; and 
E that it also occurs in the Closed Forest-Open Forest Ecotone. 


Species. 


Life- 

form. 


Occurrence. 


Species. 


PTBRIDOPHYTA. 

PblYPOnUOBAB. 

L. .. 

A. UgpvMim 8w, 
Ohaibmhea Nie&en Eunzo . . 
Nc&ioima diatema .. 
BooMa heterephyUa (F. M. 
Ball.) Domin 

I)a»(dUapifpidataCa.v, ,. 

rigidula CSw.)| 

Pteria tmntda Thunb. 
Pyrrhoaia, confittma <R.Br.) 
Chmg 

P. rupedria (R.Br.) Ohing. . 


GYMNOSPBRMAB. 

CyOADAOBAB. 

Maerozaaida apMia CR.Br.) 
Miq. 


ANGIOSPERMAE. 
OBBA!rorHm<AaBAB. 
GmitopWmn dmeratm L. 
ViOLAOBAB. 

Sybem&m mneagparmua 
<L.)F.MueR. 

POBTUBAOAOBAB. 

a^ereum L. 
POLYGONACnSAB. 
Po^ffomm dedpima R.Br. 
F. Umcm^arn L. 

.. 




4''n7 


H. 

H. 

H. 

H. 

H. 

E. 

Ch-B. 

H. 

Oh-B- 

Oh-E. 


Ch. 


HH. 

Ch, 

Th. 

Ch. 

Th 

Oh. 

CttL 


9,0 

9,0 

1, 9 
9 

9 

9, 

9 

9, C 
9,0 


7, B 


OXAIIDAOBAB, 

Oxalia sp. afT. 0. atricta L. . . 

OXAGKAOBAB. 
Jttaaiaea repena L. 

HAIiOBRHAGAOBAB. 
M^^/i^yUvm verruooaum 

Pbotbaobab. 

Paraoonia Mitehdlii Meissn. 
Mybtaobab. 

Angophora Umceolata Oav. . . 
A. aiSfvdutim F. Muell. . . 
OaUiatmon viminalia Banks 
& Sol. ex Cheel 
Euealyptua camea R. T. 
Baker 

E. decepta Blakely 
E,jnmmifera (Gaertn.) 
Hoohr. 

E, Jiemiphloia F. Muell. . . 
E, macmata Hook. 

E. meUmopUoia F, Muell. . . 
E. pmicuketa Sm. ? 

E, propingua Deane & 
Maiden 

H. punctata DC 

E. racemoaa Cav 

E. teaadlaria F. Muell. 
E.umbeUata (Gaertn.) Do- 
min 

Evyenia Teidemtii Beuth. 
Mekdeuca bracteata F. Muell. 
Triatania cotiferta .. 
T, auaoeolena (Gaertn.) Sm. 
TniAOBAB. 

Orewia l^oUa F. Muell. ex 
Benth. 

Stbbouiiacbab. 
BradiychfUon BidwiUU Hook. 


Lifo- 

fomx. 


G. 

HH. 

HH. 

N. 

MM. 

MM. 

M. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

MM. 

M-MM. 

MM. 

MM. 

MM. 

N, 


Occurrence. 


1, 8 ?, 4 
L4 

8 

5 
1 
d 

8 ? 

7,8 

1 , 8,6 

k 

F 

F 

7,8 

^F 

6 


N. i 9, C, E 
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Species. 


MAIiYAOBAX!. 

Malimt/rum spicatum (L.) 

Gray , 

Malmstrum coromarMinum] 
(L.) Garcke 
Si^ corrugata Lindl. 

Sida rkom^olia L. 

S, sttbspicata P. Huell. e: 
Benth. 

ElTPHOBBUOMXr. 
Poranthera microphyUa 
Brogn. 

PhyUanthus minutiflomi 
Muell. Arg. 

Ph. simtlis Muell. Arg. . . 

Capisalpiniaceae. 
Catsia mvmosoides L. 

Mihosaceae. 

Acacia Maidenii P. Muell. 
A. juniperina Willd. 

Papiiionaceab. 
Cattanoepermum austraU 
A. Cunn. & Eraser 
Crotolaria linifolia L. f. . . 
JDesmodium brachypodum A. 
Gray 

JD. rhytidophyllum P. Muell. 
ex Benth. 

D. carians (Labill.) G. Don 
Glycine clandectina (Spreng.) 
Wendl. 

G. tabacina (Labill.) Benth. 
Bardenbergia bimaculata 
(Curt.) Domin [H. 
monophyUa (Vent.) 
Benth.] 

Bovea acuitiSolia A. Gunn. . . 
Indigofera awtratU Willd. 
Kennedya rubieunda (Curt.) 
Vent. 

Zecpcdeza tericea (Thunb.) 
Miq. 

Oseylobium trilobatim (B.Br.) 


Pscralea temx Lindl. 
Kkynchosia minima DC. . . 
Tephrocia pwrpwea Peis. . . 
Zmtia diphyUa (L.) Peis. . . 

Casuabinaoeae. 
Oasuarina Cunninghamiana 
Miq. 

C. tof^ia Miq. . . 

LORaKTHAOEAB, 
Lcranthus pendulue Sieb. . . 
__ Saetaiaobab. 

cupretsiformU 


Bsakeaobab. 
AlphUonia ezceJsa Beissek 
ex TCndL 

AMPEUPAOEAE (VtTAOEAB).| 
Citmc opam P. Muell. 

T TwmBT.T.Timit A i»- 

Bidiecue indcuc (Budge) 
Hook. 

Acrcirkdte amcmda BJSr. 
Mcmtitacut c^pc^ B.Br. . . 
Trochoecerpa Icmim (Badge)| 

* OlBAOEAB. 
Jaminum suavinimum 


Bubzaceae. 
Michardscniabratilimiic 
(GoBiez) BEayne 
Spmndccde^ 


Life- 

form. 


|A. Ch. 

Ch. 

Ch. 

Ch, 

Oh. 

Th. 

Ch. 

Ch. 

Ch. 


M. 

N. 


MM. 

Ch. 

Ch-N. 

Ch-N. 

Ch-N. 

Ch-N. 

Ch-N. 

Ch-N. 


N. 

N. 

Ch-N. 

Oh. 

N. 

Ch. 

Ch. 

N. 

Ch. 


MM. 

M-MM. 

E. 

M. 

M. 

N. 

G. 


N. 

N. 

N«tf 


G. 

Ch. 


Occurrence. 


1 

1 

5 

1.5 


7, B 
7 


P, C 

1,4,5 

7 

3,5, 7 

1,2,7 
4, 6, 7 

1,2 

4, 7, 9 


7 

?.« 

6 

7 


1 

7 

1,4 


P 

6.7 

1,2 

1 

1.0 

7,0.1 

7 


7 

7 

9^0 


2 

7 


COMPOSITAB. 
JBrechthites arguta DC. 
Brigeron canadensis L. 

B, crispus Pounet (B, Uni- 
folius WiUd.) 

Glossogym tenuifoUa 

(Labill.) Cass. 

GnaphaUum japonicum 
Thunb. 

Eeiichrysum apicuUdum 
(Labill.) DC. 

H. bracteatum (Vent.) Andr. 
Zagenophora beUioides 

(Cass.) Domin 
X. sHpiteOa (Labill.) Domin 
Vemcnia cinerea Less. 

Campanulaoeae. 
WaUenbergia m%dticaiul%s 
Benth. 

Gk)0DE2!IIA0EAE. 
Goodenia rotundifolia B.Br. 

SOIAEAOEAE. 
Sdlanum sp. 

Geskeeiaoeab. 
Bryiktcea austraiis .. 
Zimnanthsmum indicum 
(L.) Thw. 

Acaethaosae. 
Justida BP. aff. X. pr(h 
cumbensL, 

MTOPOEAC0BAB. 

ddnU (Andr.) 

Vebbeeageae. 
Lanima ccmara L. 

Verbena venosa GUI. & Hook.| 
T. a - rtatah - 
BnmeUa vtdgaris L. 
Plectranthus catstraXis B.Br. 

Htpbocsabitaobab. 
BydrUta vcrficBMa (L.) 
Gasp* 

OUetia ovalifoUa (B.Br.) 

L. C. Bich. 

VaUisneria spiraUs L. 

JtJEOAGIEAOEAE. 
Trigtoc/nn procera B.Br. 

POPAMOOEIOEACIEAB. 
PotamogeUm crispus L. 

P. jawmictts Ha^. 

T.TT.TAfTIBA'n. 

Afthrgpoditm pofdctddltm 
(Andr.) B.Br. 

JOvaneUa ccsrtdea Sims 
Zaaanannia graeiUs B.Br.. . 

OcBsia sp. 

SHILAOAOEAE. 

Smiiax crntrcdis B.Br. 

Phiebsiageab. 
Bustrepktts Icetifolius B.Br. 
var. asdftistiZoXias (B.Bt.) 
Benth, 

Gymnosiackffs anceps B.Br, 
TypHAtatAB. 

Typha angusMScUa L. sens, 
lat. 

Xanthqbbsdeacbab. 
Zotnandra hmgifiMd LabiB 
segts. lat. 

X. muldfiora (B.Br.) J. 
Britten 

Xaasdbmbssa mborsd BJBr. 
Obubxpagxas. 


'BJKr. 

Bm^cb&tm Biagiamm 

D. mguiieme Svr. 

(B.Br.) 

Sarebtmm . plcedm B.Bx. 


Life- 

form. 

Occurrence. 

Th. 

1,6,7 

Th. 

1*2.5 

Th. 

1*2,5 

G. 

1*2, 3, 7 

Ch. 

1 

Ch. 

1,8, 6 

Ch. 

7 

H-Ch. 

2 

H-Ch. 

7 

Ch. 

7 

Ch. 

1.2 

Ch. 

7 

N. 

3 

Th. 

1* 5, 7 

HH. 

A 

Ch. 

1 

N. 

3 

N. 

1, 9, C, E 

Ch. 

1,2,5 

Ch. 

1 

Ch. 

7,9,0 

HH. 

A 

HH. 

A 

HH. 

A 

HH. 

A 

HH. 

A 

HH. 

A 

G. 

1 

Ch. 

Ch. 

Ip 

G. 

9 

N. 

^C,H 

N. 

8*7,9,C,E 

H. 


HH. 

A 

B. 

7,P,B 

H. 

7,9 

H. 

6 

E. 

9 

E. 

1 

E. 

9 

E. 

9 

E. 

9 

E. 

9^0 
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TABLE H— con<inw«i. 

PLANTS OP COMMUNITIES OTHER THAN CLOSED FORESTS— coniinwdl. 


Species. 


JUNOAOHAB. 

Jtmm polyanthmua 


Otperaobab. 

Ccareit deelinata Boott 
Cvp«rus cyperoidei (L.) O.E 
(7. diffoftnit L« . . 

C. eieiuimides Eunth 
C. enmis R.Br. . . 

C. eaxOtaiUB Retz. . . 

C. ferns L. C. Rich. 
C.^twsR.Br. 

C. ffracUis R.Br. . . 

O. ffldbosta AIL 

C. minis C. B. Clarke 
C, polystacTms Eottb. 

C. <nn«ms R.Br. .. 

C, vaainatus R.Br. 
Fimbristylis issHvalis (Retz.) 
Vahl. 

P. bisumbeUata (Poisk.) 
Bnbani 

P. ffracUis R.Br. ? 

P. monostof^a ^.) Hassk. 
KyUinffa triceps Rottb. 
L^^perma 

Seirpus tacustris L. 
GBAKmBAB. 

Agrostis avenaeea Gmel. . . 
Aristxda acuta S. T. Blake 
A. fflumaris Henr. 

A. ffraeUipes (Domin) Henr. 
A. ramosa R.jBr. . . 

A. voffans Gay. 

FoOtrioehioa decipUns 
(Hack.) C. E. Hubb. 

P. intermedia (R.Br.) A. 
Oamns 

SraehUtria miliiformis 

(Presl) Chase 

^paniflorum 

CenOmu australis .. 

OhUyrisdimiricata .. 

Ohloris ffayana Ennth 
Oh. tnmcata R.Br. 

Oh. ventricosa R.Br. 

Oh. selerantha Lindl. 

semiamularis 
(Labill.) R.Br. ? 
Die^ontA^um ajfim (R.Br.) 
A. Camus 


Life- 

form. 


H- 

H. 

Th. 

H. 

H, 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H, 

H. 

Th. 


H. 

H, 

H. 

H. 

tltl. 

Th. 

H. 

H. 

H. 

H, 

H. 

H. 

H. 

Th. 

H. 

H. 

Oh-H. 

Oh-H. 

Oh-H. 

Ch-H. 

Oh-H. 

H. 


H. 


Occurrence^ 


8,E 

2 

P 

P 

P,C 

P 

P 

1,2,5 

l,2.S.4.5,t.C 

P 

P 

P 

F 

P 


P 

1 

1 ,B 

h 5 * ® 

3, 4,7 

1 , 2 , 8 , 6 


1,5 

1 

X.5 

1 

4 

1 

1 , 6.7 
7 

1.2 


Species. 


D. seriemm (R.Br.) A. 
Camus 

JHffUariadidaetulaVfmA . . . i 
D. divaricatisf^ (R.Br.); 
Hughes^ 

JD. orbata Hughes ? . . | 

D. sp. air. D. recta Hughes . . 
Bchmopogon ovatus (G. 

Porst.) Beauv. 
BnneapogimpiiUlidus (R.Br.) 
Beauv. 

Fntolasia striata (R.Br.) 
Hughes 

Fri^ostis JBrotonii (Eunth) 

P. eUmata (WlUd.) JacQ.. . 

E. leptostachya (R.Br.) 
Steud. 

E. parviflora (R.Br.) Trin. . . 
E. sorotia Domin . . 
Eremoehtoa bimaculata 
Hack. 

Beteropogon contertus (L.) 

Beauv. ex R. <& S. 
Byparrhmia fUipendula 
(Hochst.) Stapf 
Imperata cylimrica (L.) 
Beauv. var. Koenigii 
Dur. & Schinz 
LeptocUoa sp. . . 
Microlaena stipoides 

(LabiU.) R.Br. 

Pameum effusum R.Br« . . 
P. fvtgidum Hughes 

P. MitcheUii Benth. ¥ 

P. ffueemlandicum Domin . . 

Pa^aMium distans (Trin.) 

Hughes 

P. gracUe (R.Br.) Hu^es . . 
Paspalum dUatatum Polr. . . 

P. disHchum L 

P. orbiculare Porst. 
Pemisetum alopecuroides 
(L.) Sprung. 

Poa australis R.Br. 

Sehima nervosum (Rottl.) 
Stapf 


_ E. Hubb. 

Sporobolus elongatus R.Br. 
memeda australis (R.Br.) 
Stapf 

Tripogm loliifprmis (P. 
Muell.) 0. E. Hubb. 


Life-^ 

form* 


Ch-H. 

H. 

H. 

H* 

H. 

H. 

Ch-H. 

H. 

H, 

H. 

Th-H. 

H. 

H-G. 

H. 

H. 

G. 


H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

Oh-H. 

H. 

H. 

H. 

H. 


H. 

H. 

Ch-H. 


Occurrence. 


1,4,P 

5 

1 

7 

7 

1 

7,9 

1.5 

1.6 

1, 2, 8, 4, 6 

2,4.6 

1 , 3 

1.5 

1 

7,9 


h 

3, 8, P 

1,6 

3 

P 

1 

4, P 

1 ,®* 

2,P 

P 

P 

2,P 

1, 6, 7, 8 

1,6 

1,2 

1, 6, 6, 7, 8 


SUMMARY. 

The vegetation of the lower part of the basin of the Stanley River 
IS described as the result of a fortnight’s reeonnaisance work. The area 
exhibits great variety in topography, petrology, soils and vegetation. In 
^ny eases time did not allow a sufSeiently detailed study of all these 
factors to permit conelusions to be drawn as to all their interrelation- 
ships. Yaseular plants only were studied, and four main units of 
^getation are reeo^ised — viz.. Open Forest, Closed Forest, Fringing 
Forest, and^ Aquatic Vegetation. Nine major community-types are 
recognised in the Open Forest, distinguished primarily upon the 
dmmant trees, the dominant perennial herbs, and the presence or 
other^e of a shrubby unde:^owth. There is also usually some 
correlation with the habitat.^ Lists of all species seen are given, giving 
n^tly the most common species, and then those less generally distributed. 
The Closed Fdrests are divided into two main types. The characteristic 
features of these are described, and the more nrominent sneeies listed. 
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Plate VI. 




Pi#y. 2,,— Eucalyptus licmipliloia, forest, near Oakey 
Creek, Note the flat ground, the close S])aciiig of the 
trees, and the sparse herbaceous vegetation, consisting 
chiefly of Mragrostis lepiostacliya and Aristida vagans. 

IPliotQS.: s.T.B. 



Fig. 3.~Anr/opJaora laneeolata forest, north of Fig. 4.—EucalypUi,<; maculata forest, near Reedy Creek. 

Bonierset Ram. A tree of Eucalyptus clecepta to the Some E. melanophloia in centre distance. Xote the 

rigid. The ground cover consists of chiefl.T Aristida stony surface. 

vaganSj Eragrostis Icptostacliyay Cypenis gracilis, Glycine ” [Photos. : s.t.b. 

tabacina, #c. 





•late YIII, 







Fig. 12. — Fringing forest of chiefly Melaleuca hracteata 
on the banks of Beedy Greek. 
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The relationships of the Closed Forest communities to one another and 
to Open Forest are discussed. Several Fringing Communities are briefly 
described, all of which depend for their existence upon their proximity 
to water-courses.^ Aquatic vegetation was not studied in detail. Finally, 
two lists of species are given, the first containing all species recognised 
in the Closed E^orests and their ecotones with notes on their habits, the 
second comprising those species found in the other communities, giving 
life-form and distribution. 
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SPHERULITIC CRYSTALLIZATION AS A 
MECHANISM OF SKELETAL GROWTH 
IN THE HEXACORALS. 

By W. H, Bryan, M.O., D.Sc., and Dorothy Hiuj, M.Sc., Ph.D,, 
Department of Geology, University of Queensland. 

(Bead before the Royal Society of Queensland, 25th November, 1940.) 

I. Intj^odtictio^. 

n. The SWetOE of the Hexacoralla. 

m. SpheruUtic aad Allied Stiuctures. 

rv. SpheiElitic Crystallization as a Yactor of Skeletal Growth. 

V. Possible Occarrenees of the Process in Other Groups. 

VI. Conclusions. 

I. Introduction. 

For some years the authors of this paper had been working 
independently on the structure of spherulites and of corals respectively. 
Certain amilarities in structure were noted between these organic and 
inorganic materials which, even at first glance, appeared to be more than 
superficial. It was therefore decided to collaborate in making more 
detailed comparisons of coralline and spherulitic structures in order to 
determine the degree of similarity and its possible significance. 

A search of the literature revealed that although the similarity 
between certain aspects of coral structure and spherulitic form has 
already been pointed out by von Koch (1882) Bourne (1899) and Cayeux 
(1916, p. 416) ^ these authors do not appear to have appreciated the 
rignificant and indeed essential part played by spherulitic crystallization 
Im growth. 

Ckmparisons of the skeletal elements of organisms with mineral 
substance may be based on chemical, physical, or structural features, 
or on some combination of these. 

The fact that a chemical identity exists between certain skeletal 
elements and various inorganic substances is, of course, well known and 
only to be expected. Even when the organic materials possess in 
addition crystalline forms identical with those of certain specific 
mineral, the fact need not be regarded as especially significant. But if, 
in adiMtion to identity in chemical composition and crystalline form, 
there is found identity in the aggregation of the constituent crystals, it 
would appear that a study of that particular mode of mineral growth 
should throw some light on the organic processes producing the identical 
^eletal structure. 

After a close examination of the microscopic characters of the 
skeleton of the Hexacoralla we have concluded that these organisms have 
adopted j^herolitie crystallization as an essential mechanism of skeletal 
devdopmmt 

^ ^ n. The Skdeton of the Hexacoralla. 

(a) Beemptiva 

The ^^eton of the Hexacorals is a framework whose constituent 
a^r^tes of crystalline fibres of calcium carbonate. This 
and was ^tabli^ed chiefly by the work of von 
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Heider (1882), von Koch (1882), Pratz (1882), Ogilvie (1897, 1907), 
Bourne (1899), and Duerden (1902, 1904). 

The framework is constructed of vertical skeletal elements and of 
horizontal skeletal elements. It is bounded on its upper surface by the 
soft parts from which it was formed, but elsewhere it is typically 
sheathed in a thin calcareous film, the epitheea. 

The various parts of the skeleton of a Hexaeoral are closely com- 
parable with those of the Bugosa, recently defined and illustrated (Hill, 
1935). The vertical skeletal elements are the radially arranged septa, 
and, in many genera, the more or less complex axial columella; the 
horizontal skeletal elements of the Rugosa (tabulae, tabellae and di^pi- 
ments) may, however, sometimes in the Hexacorals have their functions 
performed in part by modifications or outgrowths of the vertical skeletal 
elements — e.g., synapticulae. 

Chemical analyses of Hexacoral skeletons show that on the average 
they are 98 per cent. CaCOg, with less than 1.5 per cent. MgCOg, and 
only a trace of CagPgOg (Clarke and Wheeler, 1924 p. 8). Sorby^s 
researches (1879) showed that the specific gravity of both perforate and 
non-perforate Hexacoral skeletons was about 2.75, and he therefore con- 
cluded that they must be almost wholly aragonite, although he was not 
quite certain that ealcite is always entirely absent. Meigen^s tests (1903) 
on twenty zoantharian corals showed them to be aragonitic and non- 
magnesian, and Cullis’ (1904) work on the Funafuti bore cor^ 
confirmed this. 

It has been suggested that Hexacorals in the chalk and Daman of 
Denmark had skeletons of calcite, because they still retain the original 
fibrous structure (B^ggild, 1930, p. 241, and Kendall (1896, p. 790) has 
suggested that chemical conditions at the bottom of deep, cold seas are 
such that only calcite could occur in skeletons formed there. 

Microscopic investigation shows that the crystalline fibres are 
gate needles about 2fcin diameter. They are not arranged haphazardly 
in the skeletal elements, but are grouped in systems. 

In true horizontal skeletal elements the fibr^ are arranged at right 
angles to the top and bottom surfaces, so that in a fiat plate thqy are 
parallel but in a curved plate they are dightly diver^nt--^.g., 
Stylophora. A vertical section of such a plate studied by transmtted hght 
frequently shows a dark band at the base, which, however, is by reflected 
light more uniformly white than the rest. In some cases se;ptal or 
columieHar vestiges occur in the horizontal skeletal elements, and such 
vestiges have a less simple arrangement of fibres. 

In the vertical skeletal elements the fibres are grouped into 
trabeculae, which are themselves grouped to form the septa, &c. But 
whereas the arrangement of fibres within the trabeculae is always 
approximately the same, the dimensions and arrangenaent of 13ie txabecul^ 
themselves vary from genus to genus, or from species to sj^ies. -^^h 
trabecula is a cylinder tapering convexly at the top, and consists of flbr^ 
usually curved, directed upwards and outwards from a common a3^ 
The fibr^ usually reach the surface of the cylinder somewhat obliqudy, 
but they are at right angles in the tapering top. 

The trabeculae may all be in the vertical plane of the septo, in 
which ease they may either all be pai^el, or they may diverge, those of 
the axial part of the septum being directed upwards and inwards, and 
those of the peripheral part being directed upwards and outwards. 
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In some cases the trabeculae may diverge laterally from the median 
plane of the septum to project on either side of the septum as granu- 
lations. second type of divergence may be opposite or alternate. 
CJombinations of these several arrangements may occur, giving in some 
^ses very complex septa. 

Tn a very large number of Hexacorals, the so-eaUed Aporosa, each 
vertical skeletal element is formed so that the fibres of any one of its 
trabeculae are everywhere in contact with those of neighbouring 
trabeculae. In the others, the “perforate” Hexacorals, gaps are seen 
between the fibres of neighbouring trabeculae and sometimes the vertical 
continuity of a trabecula may be broken. 

A lamellaton, chiefly shown by slight colour differences and degrees, 
of opacity, is sometimes observed in vertical sections of the horizontal 
sfceleti elmnents. It is at right angles to the fibres and shows no great 
r^ularily of width from one lamella to the next. The general impression 
obtained with the low power objective is that the fibres are continuous, 
through the lamellations, but with the use of higher power evidence of 
discontinuity is to be seen at the base. 

Lamellation of a similar nature is frequently visible also in the 
trabeculae of the vertical skeletal dements. It is everywhere at right 
angles to the fibres ; the width of the lamellae is variable ; there may 
a dai4:ening (in transmitted light) at the base of a lameUa; there is 
an impression of continuity of the fibres of successive lamellae, but 
closer study shows interruptions. The axis of each trabecula is visible 
in transmitted light as a darker line, but by reflected light it is more 
dmisely white. The “darkening” at the axes of trabeculae and at the 
baste of tabulae, dissepiments, and lamellae appears to be due to 
excessively finely divided matter interstitial to the fibres at these places. 

A very fine, even lamellation, 3ft to 6 ft wide, is to be observed in 
the less opaque parts of most Hexacorals. 

The intimate structure of the epitheca, whether fibrous or not, is 
unlnown.* 

The Meaehed ^eletons of Hexacorals are creamy-white in colour 
as seen in the hand specimen, but as viewed through the microscope 
they appear as yellow or light brown by transmitted light. 

The preceding remark applied to the skeleton proper, as developed 
in each of the many sections that we have examined. Some ^eeimens, 
however, show in addition to the r^ularly arranged aggregates of 
yellow crystalline fibite a discontinuous and irregular aggregation of 
eolouHess granular crystals external to the ^eleton proper. These 
crystals are of aragonite (?) and may form scaly, vermioular, or 
roughly prismatic groups. 


(b) ta the Il&di%p(»rarian SkeLeton to the Soft Parts. 

It is now generally accepted that the skeleton of the Madreporana 
m an exoskeleton formed by the basal ectoderm; that the ectiwlerm 
a u mlamin a r ^leet, in which, in general, cell boundaries are not 
d^r^mstoble; and that the crystalline fibres of the ^leton arise in 
a colloidal matrix secreted by, but external to, the ectoderm. The soft 
j dPWfta , are attached to &e skeleton by this gel and by the sucker-like 

(1^2) suggests to ns, however, that the epitheea may 
eonsistuig of aragonite fibres radially 
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desmoidal processes which extend through the ectoderm from the 
me^glaea. These conclusions have not been reached without argument, 
which, however, has already been suflSciently reviewed (Bourne, 1899: 
Duerden, 1902 ; Matthai, 1918 ; Hill, 1935, p. 484) . 

All vertical skeletal elements are formed in invaginations in the 
basal ectoderm, and all true horizontal skeletal elements are formed 
below the unfolded basal ectoderm between these invaginations.'*' The 
apices of the trabeculae project into smaller hollows in the septal 
invaginations, and the apical parts of the trabeculae are built up therein ; 
the trabeculae are thickened from the sides of the septal invaginations. 
The direction of the crystalline fibres of the skeleton is always 
perpendicular to the surface of the ectoderm at the place and time of 
their addition. The direction of curvature of the vertical skeletal 
elements is always perpendicular to the direction of curvature of any 
horizontal skeletal element which abuts on to it. The calcareous fibres 
forming the horizontal skeletal elements are not sharply separated from 
those laid down at the same time on the sides of a neighbouring septum 
by the sides of an invagination (Hill, 1936, p. 192). It can be 
established from the growth lamination of the various elements that the 
vertical growth of a trabecula is more rapid than the vertical growth 
of a horizontal skeletal element, and it is deduced that upward pressure 
•is exerted on the polyp at the tops of the invaginations. The muscular 
str^ses developed in the base of the polyp due to the greater vertical 
growth of the trabeculae are thought to be relieved at the critical point 
to prevent rupture by the perio&e release of the attachment of the 
skeleton to the uninvaginated base (loc. dt p. 191). The base rises to 
a"^ new position, in equilibrium with the stress, and a new horizontal 

t ment is begun. Thus while the upward movement of the vertical 
jletal elements is continuous, that of horizontal elements is intermittent. 

m, Sphemlitic and Allied Structures. 

(a) DesOTiptive. 

A spherulite, as originally defined, consists of ‘^a radiating and 
often concentrically arranged aggregation of one or more minerals, in 
outward form approximating to a spheroid, and due to the radial growth 
of prismatic or acicular crystals in a viscous magma, or rigid gla^ about 
a common centre or inclusion” (Vogelsang, 1872). t In accordance with 
the general practice of geologists the scope of this definition may be 
extended to include, in addition to radial growth about a point, divergent 
growth about an axis and parallel growth upon a surface and any 
combination of these. 

Further, and in addition to such simply radial, divergent or parallel 
growths, other, composite, but obviously related structures are found. 
Such composite spherulites show the result of mutual interference 
between adjacent components in two types of growth that have been 
d^lpiribed as ‘‘tufted” and “plumose” respectively (Bryan, 1940, p. 46). 

In the first of these types the centres from which the radial growths 
ai^ directed remain fixed in their initial position and composite growth 
proceeds in the form of tufts, the fibres of adjacent components after 
inTtial antagonism become progressively longer and more nearly parallel, 

* In some perforate Hexacorals, however, the fimetion of the horizontal eluents 
is whoHy or in part over by modifications of the vertical skeletal elements, 
t Cited from Holmes, 1928, p. 214, 
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BXPLAi^ATION TO TEXT-PIGURES. 

Each figure represents an almost vertical section through a septum of a HexacoraL 
in the plane of the septum. In this species the trabeculae diverge towards the 
peripheral and axial edge of the septum, at and they also diverge from the 
median plane of the septum to each septal face — ^i.e., they diverge into and away 
from the ptoe of the paper. Each trabecula consists of crystalline fibres of 
Aragon^ greeted upwards and outwards from its axis ux. Trabeculae cut trans- 
by ^ section are shown below tf. in each figure as radiating groups of fibres: 
cut in an approxima^ly median vertical plane are shown at m. in each figure 
^ pmnate aggregates; and others a^in, cut obliquely, are shown opposite o. in each 
ngine as xan-shaped^ groups of fibres. Eiseontinuily due to interruption in gtowth 
m ^own at §JLmf^ which rep^resents the position of the upper edge of the septum at 
p^iod* A:£tm* Ogilvie. These figures should be compared with those 
vano^ of sphex^tic growth given by Bryan in an earlier paper 
m mm volume (Proe. Soc. LII., pp. 41 ^ 53 ). 
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and the whole structure moves toward a unity and homogeneity that 
resembles more and more closely simple spherulitic growth. Corres- 
pondingly the outer surface becomes more and more nearly that of a 
simple sphere. 

In the second type the centres of radial growth move progressively 
outwards from their original positions, the adjacent components remain 
as antagonistic as when they fii^t interfere, and the structure remains 
an obviously composite one with a complex outer form. 

Concentric structures frequently accompany spherulitic growth. 
These are however by no means essential. They in no way contribute 
towards the radial growth, but, on the contrary, may be regarded as 
interruptions of it. 

Such interruptions may be brought about in several ways and may 
be periodic or haphazard, giving rise to concentric patterns of varying 
degrees of regularity. 

The foregoing statements apply to spherulites proper as they occur 
in natural rock glasses, but similar crystal aggregates dominated by 
radial fibrous growth are found under quite other conditions in the 
mineral world. It may be that in some of these the resemblance is little 
more than mere superficial similarity, while others may represent true 
homologues of the spherulites proper. Much work remains to be done 
to elucidate the position. Here it will be suJSeient to refer briefly to a. 
few examples typical of th^ analogous structures. 

^ Of the non-metallic minerals Wavellite is perhaps the best example,, 
while aU the essential features of spherulitic structure appear to be 
present in some varieties of the iron ores Siderite and Haematite. 
Hailstones are sometimes in the form of radial aggregates. ‘‘Spherulites’^ 
have been formed, too, by the deporition of Aragonite in sea water. 

Structures analogous to natural spherulites have also been produced 
artificially. They have been accidentally formed from time to time in 
commercial glasses. Morse, Warren, and Donnay (1932) have deliberately 
developed ttiem in gels, in which medium they have succeeded in 
producing perfect specimens from a host of different chemical substances 
of every crystal system. Spencer (1925, p. 689) has grown 
“spherulites” in test tubes from supersaturated solutions of saliein 
containing (1) flocculated clay, (2) bentonite, (3) a gelatine-gel. 

(h) Conditions of Spherulitic Growth. 

It is difficult to state any one set of conditions that will cover the 
development of spherulites proper and the many inorganic structures 
more or less closely analogous to them. But, although one cannot define 
the essential conditions of spherulitic growth one may at least indicate 
those conditions that appear particularly favourable for its development. 

. Thus for the spherulites proper it is generally agreed that develop- 
ment is dependent upon erystalli^tion of highly supersaturated matoiial 
in a very viscous solution. The same conditions would appear to he true 
for the accidental development of spherulit^ in artificial glasses. 

Spencer (1925, p. 705) concludes with regard to spherulitic siderite 
in sediments that “The radiating spherulitic form of the carbonate 
appears to be due to crystallisation from supersaturated solutions held 
within partly coUoidal sediment.” 
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With regard to the production of artificial spherulites Morse, 
Warren, and Donnay have shown that they can be formed of many 
substances if the reacting solutions are allowed to mix by diffusion 
avoiding all convection. They state further that the presence of a gel 
appears to be highly favourable to the growth of artificial spherulites. 

Schade {fide Bucher, 1918) has demonstrated experimentally that 
concretionary bodies form when a substance passes from the state of an 
emulsion coUoid (or “emulsoid’’) to that of a solid, and that if the 
change leads to the crystalline state the resulting structure is radial if 
the substance is pure. Weimarn {fide Hedges, 1931) has advanced 
evidence for the conclusion that many gels contain numerous spherical 
aggregates of crystal fibres as essential constituents. Bradford {fide 
Spencer, 1925), too, believes that gels themselves consist of microscopic 
spherulites. 

While not denying the possibility that closely analogous structures 
may be formed from ordinary solutions, it would appear from the 
evidence cited above that glasses, colloids, and gels present especially 
favourable environments for the production of spherulites. The common 
factor may well be as suggested by Morse, Warren, and Donnay that 
under such conditions convection currents are at a minimum and diffusion 
consequently very regular. 

IV. Spherulitic Crystallization as a Factor of Skeletal Growth. 

(a) Analogies between Skeletal Components and SphSrulitic 
Structures. 

The simplest structural unit in the skeleton of the Hexacorals is the 
fibre. Each fibre is composed of calcium carbonate and is crystalline in 
nature. More particularly, it has been established that each fibre is a 
single orthorhombic crystal of Aragonite. So much is generally accepted. 

As has been shown above, spherulitic crystallization is a phenomenon 
oommon to many chemical substances (including calcium carbonate) , and 
to all crystalline ^sterns (including orthorhombic). It would appear 
then that there is no serious reason to exclude the possibility that the 
fibres of the madreporarian skeleton are essentially homologous with the 
crystals of a spherulite. Indeed, it is our opinion that each coralline 
fibre is identical in all important respects with a crystal in a spherulite. 

These skeletal fibres have been interpreted by Ogilvie as bunched 
into a^regat^ that she terms fascicles, and which she regards as definite 
structural units. If, indeed, such fascicles exist they have no counterpart 
in spherulitic crystallization, but a careful study of Ogilvie ’s descriptions 
and figures and a detailed examination of our own material has failed 
to ^tablish the existence of these as recognisable entities.* 

In our view, the natural category next in complexity to the fibre 
is the trabecula. Each trabecula is an aggregate of fibres arranged 
about an axis. Sections transverse to the axis show a simply radial 
armigement of the constituent fibres, whereas sections parallel to the 
pas show divergent structure. We would suggest that each trabecula 
as to be compared with a spherulitic growth of axiolitic type. 

The a^regation of trabeculae gives rise to such skeletal elements 
as fte septum and the columella in the manner detailed earlier in the 

I J ^ (Hin, 193§) fotmd bo place for fascicles in her structural analysis 
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paper. It is our view that these trabecular aggregates are in all 
essentials closely analogous with composite spherulitic growth and more 
particularly with that manifestation of it that one of us has described 
as ^ ' plumose growth. ’ ’ It would thus appear that for septal growths each 
structural category — ^namely, fibre, trabecula, and septum— has its 
respective counterpart in spherulitic crystallization. 

The columella in its complex fibrous trabeculae is closely comparable 
with a development of intertwined axiolitie growths. 

The position with regard to the horizontal structures is somewhat 
different. Here the individual fibr^ are not aggregated into trabeculae,, 
but appear as numerous closely parallel individuals arranged at right 
angles to the surfaces of the particular skeletal element of which they 
are units. Such pilose aggregations of fibres bear a striking resemblance 
to simple ^herulitic growth upon a plane. 

The lamellar markings and discontinuities, too, are analogous, both 
in appearance and relationship to the general plan, with thoise concentric 
arrangements that so frequently are found accompanying spherulitic 
structures. 

The above conclusions are based on an examination of material 
especially prepared for the purpose, but it should be pointed out here 
that many published figures of hexacorallan skeletons, and in particular 
those of Ogilvie (1897), clearly and adequately demonstrate the many 
features in which they closely resemble spherulitic structures. 

COMPLETE SKELETON. 

(A Complex Spherulitic Staicture.) 

VERTICAL ELEMENTS HORIZONTAL ELEMENTS 

(Composite plumose growths) (Simple parallel growths) 

SEPTA COLUMELLA DISSEPIMENTS TABULAE 


(Axiolitie aggregates) 





SKELETAL FIBRES 
(IrKfividual crystals) 
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(b) The Growth of the Skeleton* 

(i.) General , — Our interpretation of the development of^ the 
madreporarian skeleton in terms of spherulitic crystallization is as 
follows : — 

In general, the whole ectodermal surface is capable of the slow 
exudation of a gel from which crystalline fibres of calcium carbonate 
are deposited in spherulitic aggregates of simply parallel character, 
placed at right angl^ to the adjacent ectoderm, thus giving rise to a 
pilose (carpet-like) effect. 

In particular, at certain points in the ectoderm, a more concentrated 
production of the calcareous gel takes place.* Corresponding with each 
such centre, an individual spherulitic growth is initiated and maintained. 

In both types of spherulitic growrth development will proceed 
automatically and along predictable lines once the process is initiated 
and as long as the supply of calcium carbonate is available, but the 
particular spherulitic pattern on which the skeletal growth is based is 
determined by the number and distribution of the active centres. This 
pattern is not uniform for all hexaeorals, but neither is it haphazard. 
Indeed, it is very significant and reflects the fundamental organic plan 
of the animal. 

The centres of calcification are in general arranged in linear groups 
which are themselves radially disposed, but the particular arrangement 
of the centres in each group, as to number and position, and of the radial 
groups themselves, varies and is an important i^ecific character. 

From the beginning, and as skeletal growth proceeds^ the more 
recently secreted fibrous spherulitic aggregates will be in intimate and 
continuous contact with the living polyp by means of the gel from which 
the fibres were deposited. This not only covers the exterior of the 
growing exo^eleton but penetrates deeply within the interstices between 
Qie crystalline fibres. Such an intimate relationship between ‘^mother 
liquor' ’ and crystalline deposit is peculiar to the spherulitic type of 
ei^^allization and is characteristic of the artificial spherulites developed 
by Morse, Warren, and Donnay. In the case of the hexaeorals it might 
serve the important purpose of preserving organic continuity between 
the organism proper and the exoskeleton it secretes. 

Thus, the special features associated with spherulitic crystallization 
— ^namely, the automatic growth of crystal ^gregates in organised groups 
and the intimate relationship retained with the mother liquor — enable 
the intraprotoplasmie direction of what is essentially an extra- 
protoplasmic activity. In this way we may reconcile the apparently 
paradoxical facts of a purely external skeleton with an elaborate 
specific pattern. 

At and near its outer edge the skeleton, as shown in our material, 
is colourless and there is no visible sign of the parent gel. 

But except for this clear outer margin the skeleton is normally 
jeQow or brown in colour as seen by transmitted light. This colouration 
we think to be due to an organic stain derived from the parent gel and 
p«mMy due to its decomposition. If this be so the coloured portion of 
the madreporarian ^eleton may be considered as no longer possessing 
, viM fink with the polyp. 

^ ^ Mstologieal evidence known to ns that we can cite in support of 
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would greatly reduce anthraenose development, although usually not 
without risk of producing a more or less superficial injury to the 
which precluded their use in commercial practice. Evidently in these 
instances the fungicide penetrated sufficiently to exert some controlling 
influence on^ the sub-cuticular hyphae in spite of the protection afforded 
by the eutinized layer covering them. It is quite conceivable that further 
work along these lines will disclose a fungicide either in the form of a 
liquid or a gas, to which the fruit themselves will be tolerant, but which, 
when applied to the harvested fruit, will completely prevent the further 
development of aU latent infections present. 


VIII. THE APPRESSORIUM. 

A number of fungi of different genera have been found to possess 
the capacity of forimng adhesion organs or appressoria. They may be 
produced in connection with the vegetative mycelium, or more typically 
by the germ tube when their presence is usually an aid to the initial 
penetration of the host tissue. Appressoria formation is specially 
characteristic of the genera GloeospoHum and Collet otrichtm. Species 
belonging to these genera from twenty-four different hosts were observed 
by Halstead (1893) to produce these organs, and the list has been 
added to considerably by other workers. The almost universal associa- 
tion of the appressorium with the two genera so largely responsible for the 
production of latent infections suggests that it is the possession of this 
organ which makes possible the employment of this particular t3rpe of 
infection by this group of fungi. A full understandiag of the functions 
of the appressorium is therefore of importance in connection with the 
subject of latent infection. 

1. The FORMATION OF THE APPRESSORIUM. 

, The appressorium of 6f. rmmarum is typical of the genus.. Its 
appearance has already been described in connection with the histology 
of latent infection. The appressorium commences as a terminal swelling 
on the germ tube. This is at first club-shaped but soon broadens and 
develops a thick brown waU. The contents at first stain in the same 
manner as the mycelium, but as the wall thickens staining becomes more 
difficult. When strength and time of immersion are sufficient to allow 
penetration of the stain the contents of the mature appressorium stain 
deeply but irregularly. 

When Gloeo^orium spores germinate on the ^n of the fruit or 
in a weak nutrient the germ tubes are short, unbranehed, and are 
terminated by the appresso-rii^ (Plate XIII.). As two germ tubes may 
be produced by the spore, it is quite common for the nnmher of 
appreissoria to exceed the number of germinating spores. In a rich 
medium there is a tendency for the germ tubes to branch and extend 
freely, to develop secondary spores from the tips of short later^ 
branches, and to form comparatively few appressoria. In certain media 
where a moderate extension and branching of the germ tube occurs the 
appressoria may come to take up an intercalary position. In this ca^ 
the appressorium produces from somewhere on its surface, usually in 
the vicinity of the germ pore, another hjpha which has every appear- 
ance of being an extension' of the original germ tube (Plate XIII., fig- 2). 
Thfe process, which may be repeat^, is probably homologous with fee 
intercalary formation of a resting organ rather than the germination of 
a spore. In the true germination of the appr^sorinm as seen , in slide 
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preparations after a period of rest the mycelium is of a somewhat 
diiferent type and is of indeterminate growth. It is again quite distinct 
from the extremely fine infection thread produced on the host plant. 

Although briefly referred to by earlier workers, the significant facts 
of appressoria formation were first elaborated by Hasselbring (1906). 
He concluded from observations made on hanging drop cultures that 
the formation of appressoria is induced by contact stimulus, although 
in the presence of abundant nutrient material the germ tube loses its 
power to react to such stimulus and the formation of appressoria is 
inhibited. The spores of (?. wmsarum readily illustrate this point. When 
germinated in a hanging drop those which remain attached to the slide 
so that the germ tube extends along its surface from appressoria readily, 
whereas those which fall to the lower side away from the glass form, 
few or none. The reaction to contact stimuli is further illustrated by 
the manner in which the appressoria tend to form in the depressions, 
and crevices between the epidermal cells and conform to the space 
available, thus increasing their power of attachment and resistance. 
(Plate XIII., fig. 3.) 


2. The functions op the appeessorium. 

Opinions are somewhat divided regarding the function of the 
appressorium. Hasselbring (1906), who discusses this question at some 
length, points out that Prank as early as 1883 recognised the significance 
of these organs as regards promoting adhesion and gave to them the 
name of appressoria. Other early workers, such as Southwork, Halstead, 
and Clinton, considered them rather in the nature of resting spores. 
Halstead (1893) states that the thickness of the wall suggests a protective 
function, and instances the fact that at times the appressorium may 
develop into an a^egation of thick walled cells to all intents and 
purposes representing a sclerotium. Clinton (1902) regards them as 
cMamydospores. Hasselbring himself, although recognising that the 
appressoria are more resistant than ordinary conidia, places the 
emphasis on the fact that they are adhesive organs attaching the fungus 
to the host during the early stages of infection. More recently 
Bir^M (1934) has discussed the position and emphasises the part 
played by the appressoria in enabling the organism to resist adverse 
conditions. 


The capacity for adherence exhibited by the appressorium is a 
matter of common observation. The resistance to the action of flowing 
water is easily demonstrated by germinating spores, either on the 
surf^e of the fruit or on a glass slide, and then subjecting them to 
waging. Some^ germination figures obtained during the course of an 
experiment carried out for other purposes illustrates the extent to which 
the appressoria may resist mechanical removal from the banana skin., 
props of a ^ore suspension of €f. niusuruw, were applied to circles on 
teiaaa fruit in the nsnal way and germination allowed to take place for 
IB fruit were then dipped ten times in 50 per cent, 

others lightly wiped ten times with a wet cotton wool pad and 
ten times in 50 per cent, alcohol, and others were left 
<2ireles on each of 2 fruit gave the- 
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Treatment. 

Total 
number of 
spores. 

Spores 

germin- 

ated. 

Spores 

imgermin- 

ated. 

Appressoria 

Ko treatment . . 

918 

661 

257 

361 

Dipped in alcohol 

947 

763 

184 

463 

Wiped and dipped in alcohol 

9 

8 

1 

225 


It is obvious that tke appressoria possess the power to resist 
Jiiechanieal removal, and, to explain tMs, suggestions have been made from 
time to time regarding the means by wbieb the attachment is made. 
Some writers (Dey 1919, Leach 1923) have stated that the appressorium 
is held in contact with the surface of attachment by a gelatinous or 
mucilaginous secretion which may be seen enveloping it. In the ease 
of G. musanmi, stained preparations sometimes show the presence of an 
amorphous substance associated with the outside of the appressorium, 
hut the nature of this and whether it is normally present are matters of 
uncertainty. If present, the substance is evidently resistant to the 
action of water and alcohol. Apart from the presence of a cementing 
substance, the shape of the appressorium would enable it to act as a 
sucking disc, while the peg-like projection from its base would form an 
additional means of attachment when embedded in the cuticle of the 
host plant. In those eases such as in the banana and mango, where the 
epidermis presents an uneven surface, the appressoria make their 
position still more secure by fitting themselves to the crevices formed 
by adjoining epidermal cells (Plate XIII., fig. 3). 

The essential value of this firm attachment is not so much the 
mechanical retention of the appre^rium on the surface, since this is 
not usually required for any long period, but is rather to form a support 
to the infection hyphae, which, if cuticular penetration is not a chemical 
proc^, must be provided with a firm backing during the early stages 
of infection. 

That the appressoria are fitted for conservation and are able to 
resist adverse conditions has largely been a matter of assumption based 
on their appearance. Little experimental proof has been brought 
forward in support of this view. Birachi (1934) makes a special point 
of this function, stating that the organs are in consequence analogous 
to chlamydospores rather than appressoria. His reasons for taking this 
stand, apart from the morphological one, are based on his contention 
that they are developed in a medium weak in nutrients or poor in 
oxygen supply and as a defensive response to drying. These conditions 
are, however, not ^sential for appressoria production, and, moreover, 
it must be remembered that organs of conservation in the fungi, whether 
they be in the form of resting spores or sclerotia, are usually produced 
in anticipation of adverse conditions rather than in response to them. 

If, as has been suggested, the appressoria are organs of conservation 
it is hnportant from the practical point of view to know their reaction 
to drying and the action of chemicals. Hasselbring (1906) describes an 
•experiment whereby he showed that the appressoria of the bitter rot 
fungus were more resistant to di^ng than the spores which did not 
survive a period of 24 hours. Dey (1933) , on the other hand, stat^ that 
the appressoria of G. gloeo^porioides are unable to withstand drying. 
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Since the spores of G. mumrum will give a fair germination after being 
dried for several weefe a comparison is not so easily made. Experiments 
carried out with this fungus and with Gloeosporium sp. from the papaw 
have proved conflicting, in some eases the appressoria possessing the 
longer life and in other the spores. The usual procedure adopted in 
this work was to prepare petri dishes by applying to marked areas 25 
small drops of an appropriate spore suspension in sterile water or weak 
nutrient. Some of these were dried immediately while others were dried 
after appressoria had been established. Both series were then retained 
at laboratory temperature under similar conditions. After an interval 
of several days or weeks a suitable agar medium or germinating fluid 
was applied to the individual drop sites or to the plate as a whole and 
the germination of spores and appressoria subsequently determined by 
microscopic examination through the glass. The numbers of spores 
were kept low to facilitate observation. 

One of these experiments in which the appressoria proved most 
resistant was described by Simmonds and Mitchell (1940). The results 
from this and two other series are included in Table 7. It is obvious 
that more knowledge is required regarding the conditions influencing 
the germination of the appressorium before such experiments can be 
relied on. Longevity should be greater on the fruit than on the surface 
of a dry slide. In nature it is doubtful whether any considerable 
longevity is called for, since germination of the appressorium and 
formation of a latent infection probably takes place within a few days 
or even hours of spore germination. 


Table 7. 

The effect of drying ow spoies and appressoria of Gloeospomm, 


Series. 

Fungus. 

Period of 
drying 
(days). 

Number of 
spores 
germinating 

Number of 
appressoria 
gennmatmg 

1 

(?. mustmim 

21 

0 

40 

2 

G, mmarum 

6 

13 

1 


Gloeosporium sp. (ex papaw) 

6 

2 

17 

3 

G. musarum 

13 

439 

379 


A knowledge of the resistance of the appressorium to fungicides 
is important^ since, if such resistance were considerable, most of the 
arguments in favour of the occurence of latent infections would be 
negatived. Preliminary experiments which were described by Simmonds 
and Mitchell indicated that the appressoria are definitely more resistant 
to 50 per cent, alcohol than are the spores. Subsequent work has shown 
that they are resistant also to the action of other chemicals. 

Plates were prepared as described above each with tw^enty-five 
circles containing dried films of either ungerminated spores or 
appressoria. These were subjected to flooding for a specified time with 
the fungicide under consideration, which was then allowed to evaporate 
or w^ removed by washing. A suitable germinating medium was then 
applied to the films and the subsequent growth determined by 
microscopic examination. The result of one such experiment is contained 
in Table 8. Each film contained on the average 60 spores, or, when 
they had been allowed to form, 85 appressoria. One plate was lused for 
each treatment which was thus applied to a total of 1,500 spores or 
2,000 appressoria. 
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Table 8. 

Hhe comparative effect of sterUizing agents on spores and appressoria of G. Mnsanm, 


Treatment. 

Total germination per plate. 


Spores only. 

Appressoria. 

Sterile water, 15 seconds, then drained and dried 

Formalin, 0*75 per cent., 15 seconds, then drained and dried 

99 

64 

0 

39 

Alcohol 50 per cent., 15 seconds, then drained and dried . . 
HgClo, 0*1 per cent., 30 seconds, then washed, drained, and 

0 

8 

dried . . . . . . . . 

0 

0 


None of the fungicides used had a residual effect, and it might be 
ai’gued that one such as Bordeaux mixture might prevent effective 
germination although not actually killing the appressorium. It has to 
be remembered, however, that on the host plant the appressorium is in 
intimate contact with the epidermis, and the germ tube by emergmg 
from the lower surface has little opportunity of coming into contact with 
the fungicide before leaving its sphere of influence. 

The conclusion arrived at from this work is that the appressorium 
is definitely more resistant to chemical action than the spores. 
Accordingly this needs to be taken into consideration when designing 
any experiment involving surface sterilization of the fruit. However, 
the number of appressoria surviving treatment is relatively small, and 
although their resistance either to fungicidal action or to drymg may 
be a factor in the survival of the fungus in a few isolated instances the 
resistance of the appressorium can in no way be used as a theory to 
supplant that of latent infection. 

Another function of the appressorium which may be included under 
the heading of conservation is to provide a reserve food supply. After 
the formation of the appressorium the contents of the spore and germ 
tube evidently come to be included within its walls, as is indicated by 
the reduced staining properties of the latter and the densely staining 
contents of the former. At the time of infection this material is available 
for the production of the infection thread and for the devdopment 
and support of the infection hypha within the cuticle of the host plant 
The time occupied in transferring this reserve supply through the 
narrow infection thread may partly account for the time taken to 
establidi the sub-cuticular hypae satisfactorily. 

3. Conclusions regarding the nature op the appressorium. 

In addition to its function, the nature of the appressorium from the 
mycological point of view has been the subject of considerable 
discussion. Biraghi (1934) points out that three different names, each 
possessing rather a distinct significance, have been used amongst some 
eighteen different authors — namely, chlamydospore, secondary spore, 
and appressorium. Of these, the first and the last are in more general 
use. Since these organs can by no means be regarded as of use in 
distribution the term spore is scarcely applicable. The term 
chlamydospore is usually applied to a vegetative form of reprodueticm 
consisting essentially in the modification of one of the terminal or more 
commonly intercalary cells of the vegetative mycelium, whieh^ may 
enlarge and develop a thick and often coloured wall distinguishing it 
from the cells of the normal mycelium. The chlamydc^pore usually 
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functions as a resting spore, and may germinate by a germ tube when 
conditions are suitable. The typical appressormm may be similar in 
origin and appearance but is more often produced in a terminal position 
and by the germ tube. It functions as a holdfast formed as a response to 
contact stimulus and. may serve as an important adjunct to the act of 
infection. 

Since in the genera Oloeosporhmi and GolletotricJmm the body in 
<3^uestion may be of use both as a resistant organ and as a holdfast j there 
are arguments from the point of view of function for the u,se of both 
names. However, in the economy of the fungus the advantages derived 
from the power of adherence and aid to infection outweigh the others. 
That is to say, the organ functions as an appressorium rather than a 
chlamydospore. 

From a consideration of homology the point of view is clearer. 
The production of several appressoria in series by one germ tube 
suggests the intercalary formation of a resting spore. Hasselbring 
(1906) states that in old exhausted cultures of G. frucUginum the 
iYghsLe may form a series of thick-walled irregularly-shaped cells of 
the nature of appressoria. These may be so crowded as to resemble 
sclerotia-like masses. Biraghi (1934) also calls attention to the 
formation in culture media by G. oUvarim of brown organs, either 
singly or in small chains, which closely resemble the appressoria 
produced by the germ tube. The organs formed by the vegetative 
mycelium he regards as chlamydospores, and points out that there is 
little essential difference between the formation of these and the so 
called appressoria with which he considers them to be homologous. 
Mtra (1937) records that in the case of C. cwvatum chlamydospores 
are formed abundantly in culture by the thickening of mycelial cells, 
and these closely resemble appressoria. There is, therefore, considerable 
evidence to suggest that the appressoria of Gloeosporium and 
CoUetatrichum asre homologous with chlamydospores and have been 
adapted from the more typical structure during the evolution of the type 
of infection process employed by members of these genera. Since their 
diaracteristic function is to act as holdfasts and aid infection they merit 
the distinctive name of appressoria. 


IX. SXTMMARY. 

_ A review of the literature dealing with latent infection in tropical 
fruits reveals a lack of information regarding the possible duration of 
the period of latency and the manner in which the fungus maintains 
its dormant state. 

By artificially inoculating immature banana fruit in the field 
it was proved that G, musarum could remain in a latent condition for 
five and a quarter months and then resume activity to produce typical 
antl^enose lesions as the fruit ripened. Only a proportion of the 
original infections may finally develop into ripe fruit spots. 

BEstologieal structures involved in latent infection are discussed 
and illustrated in relation to species of Gloe<^sporvwin and Golletoirichuvn 
on banam, papaw, and mango. A fine infection thread penetrates the 
eptide direct from the appressorium and forms a hyphal structure 
to the cellulose wall of the epidermal cell. This sub-cutieular 
^ considered to be the form in which the fungus survives its 
latency. 
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Suggestions are put forward to explain the inability of the fungus 
to achieve active parasitism in the green fruit. The outer cellulose wall 
appears to form a barrier in the operation of which the constitution of 
the cell sap may play a part. An understanding of the nature of latent 
infection enables a clearer approach to be made to the solution of ripe 
rot problems. Several practical appHeations of the theory are 
discussed in this regard. 

The appressorium is considered to be important in that its main 
function is to aid infection by providing a firmly attached reservoir 
from which the infection thread may be produced. It is more resistant 
than the spore to certain chemicals^ and for that reason may be unaffected 
by some sprays. The appressorium is probably homologous with a 
chlamydospore, but in consideration of its function the use of the first 
mentioned name is permissible. 
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EXPLANATION OF PLATES. 

Plate XII. 

Cavendish Banana Fruit Artipicially Inoculated with G. musartm to 
Demonstrate Latent Infection. 

Upper three fruit: Bunch A, hand 1, inoculated 9.IV.40, harvested 3.IX.40. 
Lowm* three fruit: Bunch A, hand 4, inoculated 7.y.40, harvested 3.IX.40 (see 
text). In eadi series the upper fruit received no sterilization, the middle and lower 
were sterilized with 50 per cent, alcohol and 0.1 per cent, mercuric chloride, respec- 
tively, 6 days after inoculation. Photographed 12.IX.40 when sunken lesions were 
commencing in a few circles. Eventually typical anthraenose developed in all. 

Plate XIIL 

The Development op Appressoria by G. musarwm. 

Fig. 1. Spores germinatrug in an artificial dew on the surface of a banana. 
Note the formation of appressoria along the line of cell union (cf. Fig. 3). x 600. 

Fig. 2. Spore germination in b^ana infusion on a slide. The original 
appressorium producing secondary ones by an extension of the germ tube, x 600. 

Fig. 3. Vertical section through the epidermis of an artificially inoculated 
banana. Appressoria fitted into the angles between the cells. 

Fig. 4. General view of spore germination and appressoria formation on the 
surface of a banana fruit. 

Plate XIV. 

Latent Infection Studies in Connection with the Inoculation of Green 
Unsprung Banana Fruit with a Spore Suspension op G, musarum, 

(All figures approximately x 1,000.) 

Fig. 2. Vertical section through the epidermis after 66 hours at 23 degrees C. 

aai wall disoolouration associated with the presence of appressoria. Note 
’TO pwixiiiHly of the nudei of adjacent ceEs. 
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Fig. 21 Vertical section througli the epidermis after 66 hours at 23 degrees C 
Appressorium in intimate contact with the cuticle, peg-like projection from the 
hase, and a small mound-like thickening of the inner surface of the cellulose wall 
below the peg. 

Fig. 3. Vertical section through the epidermis after 42 hours at 23 degrees C. 
Oval sub-cuticular hypha lying between cuticle and cellulose wall. 

Fig. 4. Vertical section through the epidermis after 65 hours at 28 degrees. C. 
Sub-cuticular h^ha in the angle between epidermal cells and associated with an 
appressorium lying on the cuticle. 

Fig. 5. Oblique view of epidermal cell seen in a surface slice taken after 65 
hours at 28 degrees 0. when the fruit was well sprung. !^obably represents the 
commencement of fungal activity with ripening. Infection thread leading to primary 
hypha lying entirely between cuticle and cellulose wall. 

Fig. 6. View from above of surface slice of material similar to Fig. 5. 
Appressorium (out of focus in lower right corner) leading by infection thread to 
sub-cuticular knot and intercellular primary hypha which at its distal end (upper 
left hand) has penetrated deeper and is surrounded by a thickened cellulose wall. 

Plate XV. 

Infection Studies with C, lindemiiiliiamvi on French Bean and C. gloeosporioideB 
AND (?. 'niusarum on Mango Fruit. 

Fig. 1. An appressorium of 0. lindemutManum (lower angular structure just 
out of focus) emitting a fine infection thread (scarcely discernible in photograph) 
which penetrates the epidermal wall direct and forms a conspicuous primary hypha 
within the epidermal cell. View from above of surface slice 72 hours at 20 degrees 
0. after inoculation, x 1,000. 

Fig. 2. Similar material to Fig. 1. A primary hypha effecting the penetration 
of a lateral wall by a narrow projection, x 1,000. 

Fig. 3. Four appressoria of C. gloeosponoid^s each emitting an infection 
thread penetrating the cuticle. Vertical section 45 hours at 29 degrees C. after 
inoculating ripening mango fruit, x 1,200 approximately. 

Fig. 4. Infection thread from an appressorium of O. gloeosponoides about to 
form a sub-cuticular hypha. Note the zonation of surrounding cuticle. Vertical 
section 46 hours after inoculating green mango fruit, x 1,000. 

Fig, 5. Infection threads from two appressoria of G. musarvm penetrating the 
cuticle and commencing to form sub-cuticular hyphae. Note the clearing of the 
cuticle round the infection thread and the darkening of the adjacent cell walls in 
response to invasion. Vertical section 45 hours at 29 degrees G after inoculation of 
ripening mango fruit, x 1,000. 

Fig. 6. Appressorium of C. gloeosporioides producing an infection thread and 
sub-cuticular hypha. Note the appearance of the surrounding cuticle and the browning 
of the cell wall to the right, probably in response to invasion from the two appr^soria 
above. Vertical section 45 hours at 29 degrees C. after inoculating ripening mango 
fruit. X 1,000. 

Plate XVI. 

Infection Studies with Gloeosporium sp. on Pap aw Fruit. 

Fig. 1. Appressorium *with a fine infection thread penetrating the cuticle and 
forming a sub-cuticular hypha within the thickened cellifiose wall. Vertical section 
25 hours after inoculating ripening fruit, x 1,800 approximately. 

Fig. 2. Well developed sub-cuticular hypha. Vertical section 48 hours after 
inoculating hard green fruit, x 1,000, 

Fig. 3. Seventy-two hours after inoculating hard green fruit. The fungus still 
in the sub-euticnlar hypha stage, x 1,000. 

Fig. 4, Seventy-two hours after inoculating ripening fruit for comparison with 
Fig. 3. Mycelium packing the superficial cells and an acervulus in course of 
formation. Note the sub-cuticular ( development of hyphae to the left, x 860 
approximately. 
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Plate XVII. 

SuB-cuTicuLAE Hyphae DEVELOPED BY G. musarum ON Banana Pettit (Pigs. 1 to 6) 
and by GloeospoHum sp. on Papaw (Pigs. 7 and 8). 

Drawings of vertical sections through the epidermis of inoculated areas. Reduced 
by half from an original magnification of approximately x 1,000. 

Pig. 1. Material fixed 42 hours at 23 degrees C. after inoculating green unsprung 
banana fruit. 

Pigs. 2, 3, and 4. Fixed 48 hours at 24 degrees C. after inoculating ripening 
fruit. 

Pig. 5. Fixed 66 hours at 23 degrees C. after inoculating gi'een unsprung fruit. 
Pig. 6. Fixed 48 hours at 24 degrees C. after inoculating ripening fruit. 

Pig, 7, Fixed 41 hours after inoculating ripening papaw fruit. 

Pig. 8. Fixed 48 hours after inoculating green fruit. 
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PRELIMINARY NOTE ON PHOTOSENSITISA- 
TION OF SHEEP GRAZED ON BRACHIARIA 

BRIZANTHA. 

N. W. Beiton,^ B.Y.Sc., and T. B. Paltridoe, B.Sc.t 
{Read before the Royal Society of Queensland^ 2dth November, 1940.) 

Pliotosensitisation of sheep has been previously reported in 
Australia. This note is intended only to record observation of this 
condition, in sheep, grazed on pure stands of BrachiaHa brizantka, 

Brachiaria hrizantha is a large, well-foliated, dark-green tusscx* 
grass, native to South Africa. It was introduced from Rhodesia by the 
Council for Scientific and Industrial Research, and has been selected as 
one of a number of species agronomically suited for use as a component 
of improved pastures for Southern Queensland. Its selection was based 
on preliminary studies extending over five years, during the last four 
of which it has been heavily grazed in mixed pasture by both sheep and 
cattle without noticeable detriment to the health of any animal. 

The plots on which photosensitisation has been observed were 
established from seed in November, 1939. In common with other passes, 
Brachiaria brizantha was planted in rows and has been maintained as 
a pure stand with the object of determining the comparative pasture 
value of selected species. On these plots the grass was allowed to reach 
maturity without grazing or other interference, beyond inter-row 
cultivation and removal of weeds. The mature growth was held through- 
out the winter months and ove^ the heavy frosts experienced in July. 
The plots were cut on 12th August, 1940. 

After cutting in August, plots remained untreated, while subdivision 
fences, &e., were being erected, until 22nd October. During this interval 
plants in more favoured areas made fairly vigorous growth to a height 
of 9 to 12 inches. In other areas (presumably drier) no new gro^^ 
appeared. No other plants, beyond occasional nutgrass specimens 
(Cypenus rotundtLs), have been allowed to grow on these plots at all 
this year. 

On 22nd October six crossbred wethers were driven on to a half- 
acre plot of Brachiaria brizantha, and on 23rd October another ^ ero^ 
bred wethers on to a second half -acre plot of this grass. By 30th Oeto^r 
some sheep on both plots w^ere noticeably sick, and on examination 
marked symptoms of photosensitisation were recorded. Ad Aeep were 
then removed from Brachimia plots and all were found to show definite 
symptoms of photosensitisation and icterus, marked by dropped 
swelling of the subcutis of the face and eyelids, and congested, yellowish 
mucous membrane. The condition of these animals pr<^reetively 
degenerated until 11th November, at wMch time As: had died. 

All ^eep were in good condition when driven on to the experi- 
mental plots, but with the oruset of symptoms of photosenmtisation, 
anorexia developed, and the sheep rapidly i(Bt condition. In those that 
died the skin over the muzzle, ears, and eyelids was ne«^otic and 

* Leetarer in AHinaal Hnsbamhy, QAJE.S. and College, I^wes. 

t Assistant Basearek Oi^r, GB J Jt. Phtnt Intarodnetlon, 
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the conjunctival sac filled 'with purulent exudate with consequent blind- 
ness. Post-mortem examination revealed marked icterus, involving all 
tissues, whilst the gall bladder was congested and filled with mucoid 
bile. In the case of four of these animals this condition resulted from 
eight days’ grazing on Bracliiaria Irimniha: the other two animals were 
so affected after only seven days’ grazing. 

Similar groups of wethers grazing on adjacent plots of other grasses 
under exactly the same condition of shade, &c., remained in perfect 
health. 

In view of the fact that no suspicion of photosensitisation has been 
observed in sheep previously grazed on Brachiaria Irizantha when used 
as portion of a mixed pasture, the observations herein recorded are of 
considerable interest. It seems probable that, as with certain other 
species which are capable of giving rise to this condition in animals, 
BracJimria brizantJia will prove to be dangerous only under certain 
conditions of growth stage or aridily, &e. 

An investigation of the problem is being undertaken by us. 



The Royal Society of Queensland 


Report of Council for 1939. 


To the Members of the Royal Society of Queensland. 

Your Council has pleasure in submitting its report for the year 
1939. 

Eleven original papers were read or tabled at Ordinary Meetings, 
and accepted for publication in the Proceedings; five lectures were 
given, and one meeting was devoted to exhibits. The average 
attendance was thirty-six, and suppers were served at a small charge 
to members. 

In terms of the Government decision that the Chief Secretary’s 
Department would pay a subsidy for printing on the basis of £1 for 
£1 up to a maximum of £150 per annum on papers of value from a 
Government point of view, the Society has this year received a 
subsidy of £72 from the Government on the volume for 1937. Also, 
the University made available £30 from the Walter and Eliza Hall 
Fund, towards the cost of publication of a paper by the Walter and 
Eliza Hall Fellow, Mr. S. T, Blake. These subsidies the Council 
acknowledges with gratitude. 

There are at present 5 honorary life members, 5 life members, 
4 corresponding members, 194 ordiiary members, and 1 associate 
member. This year we have lost by death 2 members, and by 
resignation 3; 1 new corresponding member and 9 new ordinary 
members were elected. 

There has been little progress with the arrangement of periodicals 
on the shelves. Two hundred and twenty periodicals were obtained 
by exchange. 

The Society was represented at the Sixth Pacific Science Congress 
at San Francisco by Professor H. C. Eichards, D.Sc., Vice-President. 

Attendance at Council meetings was as follows : — ^E. W. Bick, 9 ; 
J. V. DuMg, 6; D. A. Herbert, 7; D. Hill, 8; H. A. Longman, 10; 

E. 0. Marks, 8 ; F. A. Perkins, 8 ; H. C. Eichards, 7 ; A. E. Eiddle, 8 ; 

F, H. S. Eoberts, 6; H. E. Seddon, 3; J. H. Smith, 7; M. White, 7. 


H. A. LONGMAN, President 


D. HILL, Hon. Secretary. 
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Abstract of Proceedings, 26th March, 1940. 

The Annual General Meeting was held in the Department of 
Geology of the University on Tuesday, 26th March, 1940, at 8 p.m. 
with the President (Mr, H. A, Longman) in the Chair. Thirty members 
and friends were present. The minutes of the previous annual meeting 
were read and confirmed. The Annual Report was adopted on the 
motion of Mr. C. T. White. The Balance-sheet was received. Mr. Colin 
Clark, M.A., and Mr. L. S. Smith, B.Sc., were proposed for Ordinary 
Membership, and Mr. I. S. R. Munro and Mr. E. F. Riek for Associate 
Membership. The following officers and Council were elected for 1940: — 
President, Dr. P. W. Whitehouse ; Vice-Presidents, Mr. H. A. Longman 
and Professor H. R, Seddon,* Hon. Treasurer, Mr. E. W. Bick; Hon. 
Secretary, Miss D. Hill; Hon. Librarian, Miss K. Watson; Hon. Editors, 
Dr. D. A. Herbert and Mr. J. H. Smith; members of the Council, 
Professor D. H. K. Lee, Mr. P. A. Perkins, Professor H. C. Richards, 
Dr. P, H. S. Roberts, and Dr. M. White. Mr. A. J. Stoney was elected 
Hon. Auditor. The retiring President, Mr, H. A. Longman, inducted 
to the Chair the President-Elect, Dr. P. W. Whitehouse. The new 
President then called on the retiring President to deliver the address 
Homo sapiens : turbulentus. ’’ Professor H. C. Richards and Dr. D. A. 
Herbert expressed to Mr. Longman the thanks and appreciation of 
the meeting for the address. 


Abstract of Proceedings, 29th April, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 29th April, at 
8 p.m., with the President, Dr. P. W. Whitehouse, in the Chair. About 
forty members and friends were present. Mr. J. W. Bleakley, Mr. 
V. Grenning, Mr. Colin Clark, M.A., and Mr. L. S. Smith, B.Sc., were 
elected Ordinary Members, and Mr. E. F. Riek and Mr. I. S. R. Munro 
Associate Members. Mr. K. V. L. Kesteven, B.V.Sc., and Mr. D. P. 
Gray, B.V.Sc., were proposed for Ordinary Membership by Prof. 
Seddon. 

The main business was a Symposium, ‘‘Factors in the Settlement 
of the Brisbane River.’’ Dr. W. H. Bryan pointed out that the chief 
reason for the settlement of the Brisbane River was the river it^lf, 
which provided a good harbour and a convenient waterway for the 
small craft of those days. Although it would appear from the early 
records that geological factors were not even considered when deter- 
mining the site of Brisbane town, there existed nevertheless a number 
of geological facts all of which were favourable to such a choice. The 
earliest settlers found at hand several different types of building 
stones — e.g., the vari-eoloured “Porphyry,” the sandstone from Petrie ^s 
Quarry, and the Enoggera granite. Road metals were convenient and 
abundant, as were clays suitable for bricks and pottery. But more 
important than th^e were the extensive coal seams which were found 
some miles up the river. Perhaps the only serious geoli^cal deficiency 
was that of limestone which was needed for the production of lime and 
cement. After some search this was found at a place called limestoiie 
Station, where the city of Ipswich now stands, but the limestone wM 
poor and was not abundant. The soils in the area first settled were not 
uniformly good; nevertheless areas of excellent hea'^ black soils and 
lighter red soils enabled a relative^ wide range of agricniturai activitim 
to be undertaken. 
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Dr. D. A. Herbert, in discussing the effects of European settlement 
on the natiye vegetation, pointed out that plant communities are hy no 
means static, and that apart from geological evidence of past differences 
in distribution it was well established that the aboriginals had consider- 
ably altered the plant cover in many areas. The balds on the Bunya 
Mountains are regarded as grasslands induced by pre-European burning, 
and maintained by burning and grazing. Fire protection has in many 
instances resulted" in a return of forest. The poverty of the native flora 
in plants of agricultural value and of the native fauna in domestic 
and potentially domestic animals was responsible for a sudden influx 
of enormous numbers of exotic plants, including weeds, and of animals 
with different grazing habits from those of the marsupials. The 
richness in species of trees in the rain-forests and the density of the 
stands was at first an obstacle to the utilisation of these lands because 
of difficulty of clearing and of the great variation of the timber. 
Commercial forestry operations have been directed more recently to the 
replacement of rain-forest with plantations of native (hoop pine, bunya 
pine, silky oak, &e.) and exotic trees in such areas. The work done 
on the mycorrhizal relations of some of these species has made possible 
the extensions of areas suitable for such planting. In particular, the 
investigations into the importance of mycorrhiza in connection with 
needle fusion of exotic pines have made possible a more efficient utilisa- 
tion of sandy coastal soils for such species as Finns tceda and Finns 
carQxm. Work of a related nature on the nodule bacteria of legumes 
is giving valuable results in the establishment of such plants as lucerne 
and Poona pea in agricultural areas where the bacterial flora was 
previously unsuitable. 

Mr. W. H. R. Nimmo said that engineering problems did not 
confront the early settlers, and those arising later are for the most 
part confined to the metropolitan area. Completion of Somerset Dam 
will provide an ample quantity of water for many years to come, but 
will only slightly reduce the average hardness; softening of the water 
is a problem for the future and, by elimination of the household tank, 
will contribute to the abolition of the mosquito. Those portions of the 
city which are outside the area drained by the present sewerage scheme 
mu^ ultimately be served by independent schemes, the effluent from 
which must be purified and disposed of in the river, and the more 
regular flow of oxygenated water coming from Somerset Dam will have 
a value in this connection. The originally shallow and tortuous river 
has been converted into a port by cutting through the rock bar at 
L^ton, cutting off sharp ben^ and widening and deepening the channel. 
Since much of the cargo comes from or goes to the country, the tendency 
to-day is to build ocean terminals outside the city areas, where ample 
space is available for storage, thereby facilitating the handling of 
materials and^ reducing traffic congestion in the city. If shipping were 
the only consideration, such a development below Hamilton might have 
eliminate the c<^t of improving and maintaining the upper portion 
of the river and have made pomble the construction of a number of 
low-kve! bridge. But maintenance of an adequate channel from the 
oily to the river mouth is an essential factor in the reduction of flood 
and therefore shipping will continue to use the upper reaches 
the river. Wharfage, however, is gradually extending downstream 
at least one other river crossing will become necessary, 
wip take the form of a tunnel somewhere between 
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Professor J. K. Murray said that one of the important and early 
influences to come into play would be the agricultural background of 
the first group of settlers — a north-western European one with emphasis 
on the domestic stock and cool temperate crops of the British Isles and, 
to some extent and later, Germany, We have not yet completely 
adjusted agriculture to its sub-tropical environment in the Brisbane 
Valley. This climatic feature embraces fairly high anm iRl rainfall, of 
unsatisfactory dependability and somewhat low efficiency, with much of 
it falling during a hot and long summer. Thus summer-growing crops 
rather than the winter cereals system, to which the early settlers were 
accustomed, gradually received the emphasis the conditions warranted. 
Pastures have been one of the least satisfactory features in the settle- 
ment of the valley. The native pastures are not good. Paspalum, 
Ehodes, Kikuyu, and white clover have played species parts j W 
systematic efforts to develop suitable pastures and systems of pasture 
management for sub-tropical conditions have only recently been initiated. 
Stock have been mainly confined to British breeds. Beef cattle have 
been largely replaced by dairy cattle, the cattle stations having been 
subdivided, closer settlement following. Better cattle and pigs and 
factories have improved returns. The valley is unsuited to Merinos, 
but British breeds and crossbreds do reasonably well. The increasing 
use of machinery y including refrigeration, has facilitated development 
of some areas and added to the diversity of production on others. 
Settlement conditions arranged by the Crown, although often deprecated, 
have been most favourable to settlement. Irrigation favours increased 
production. The Brisbane Valley system is of small pumping plants 
located on rivers, creeks, and wells. Electric direct-coupled units are 
common as a consequence of rural electrification schemes. Markets . — 
The metropolitan, State, Australian, and overseas markets have, of 
course, been a major factor, but the Brisbane market has, is, and will 
increasingly determine the agricultural activities of the valley. 

Mr. C. T. White and Professor H. C. Eichards contributed to the 
discussion which followed, and a vote of thanks to the speakers was 
moved by Mr. S. B. WatMns and Professor D. H. K. Lee and carried 
by acclamation. 


Abstract of Proceedings, 27th May, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 27th May, with 
the Vice-President, Prof. H. E, Seddon, in the Chair, About forty 
members and friends were present. Me^rs. K. V. L. Kesteven, B.V.Se., 
and Mr. D. F. Gray, B.V.Se., were unanimously elects into Ordinary 
Membership. 

''The Petrology of the Somerset Dam Site,” by C. W. Bali, M.Se., 
was communicated by Mr. A, K. Denmead, M.Sc. The Tolcanie and 
intrusive rocks of the dam site, their mineralogy and inter-relations 
were described in detail, and the petrological reasons for the suitability 
of the site for a dam were given. Dr. E. 0. Marks, Mes^. L. C. Bafi, 
W. H. E. Nimmo, A. K. Denmead, and P. Gipps discussed the paper sfed 
indicated its value. 

^'Some Queensland Leaf-hoppers (Jas5oide% Homoplera) ftat 
Attack Lucerne,” by J. W. Evans, D.Sc., was <^nimiiBicafei ty* 
J. Harold Smith, M.Sc. 
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Members of the Science Students’ Association of the University 
reported on tbe work of their expedition to Green Island. Dr. 
in introducing the reports, said that this year two new investigations 
were made, a half-flood tide survey and bottom dredging, in addition 
to the activities continuing the work of the earlier Moreton Bay 
expedition. The students’ researches had been enthusiastically 
continued since the return. Mr. D. Page Hanify discussed the half- 
flood tide map of Waterloo Bay and the Boat Passage, and in the 
unavoidable absence of Mr. E. F. Eiek, Dr. HiU described the results 
of the bottom sampling, and said that Mr. Eiek had determined flfty 
species of foraminifera from the deposits. Mr. S. T. Blake, M.Se., 
described the plant ecology, and Mr. I. S. E. Munro the shore Line and 
channel ecology and the plankton. Miss K. Watson, B.A., discussed 
the crabs collected. Mr. L. C. Ball and Mr. E. K. McPherson 
congratulated the students on the amount and quality of their work, 
and the Chairman expressed to all speakers the thanks of the meeting 
for the evening’s presentations. 


Abstract op Proceedings, 24th June, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 24th June, with 
the Acting President, Mr. H. A, Longman, in the chair. About thirty 
members were present. Mr. Longman announced that leave of absence 
for the remainder of the year had been granted to the President, Dr. 
P. W. Whitehouse, who had enlisted in the A.I.F. Mr. E. Newton 
Langdon, B.Agr.Se., and Miss Dawn Tabrett, B.Sc., were proposed as 
Ordinary Members. 

Dr. P. H. S. Eoberts gave a brief account of the buffalo fly in 
Queendand. Its life history, economic importance, and distribution 
were dealt with. Particular attention was given to the fluctuation in 
the extent of the area infested by the fly year by year since it first 
crossed the State border from the Northern Territory in 1928. This 
fluctuation was shown to be associated with rainfall. Until 1939 the 
spread of the fly in an easterly direction had apparently been held up 
by a belt of dry country between Burketown and Normanton. This 
area was crossed during a favourable season in 1939, and in 1940 the 
fly occupied a very extensive area to a little beyond Normanton. 

Mr. S. B. Watkins exhibited calcium carbonate minerals collected 
from the road cutting through basalt immediately below Cunningham’s 
Gap. A large mass of aragonite showed the typical acicular nature of 
&e crystals. A flat piece of calcite exhibited clusters of acute 
rhombohedra, whilst a rosette of calcite was of especial interest owing 
to its rare occurrence. Dr. E. 0. Marks exhibited lignite from the bank 
of Cedar Creek, below Curtis Falls, at the north end of Tambourine 
Mountain, probably from between the basalts; and charred wood, includ- 

dicotyledonous stems or roots from the cliff face, half a mile east 
■ ^mards, Tambomine Mountain, in contact with the under 

M the basalt.. Miss Hill demonstrated the map of Antarctica 
iMaiiifil Sie Cknnmonweallh Government. 
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Mx. C. T. White exhibited specimens of Lotus australis Andr. and 
LoUis coccimus Schlecht. from the Darling Downs and Maranoa 
districts, Queensland. Both species were eyanogenetic; the latter had 
by some botanists been included as a variety of Lotu£ australis, the 
commonest species in Australia, but in Mr. White’s opinion was worthy 
of rank as a distinct species. Mr. S. T. Blake showed specimens of five 
grasses new to Queensland — namely, Eleusine tristachya Lam., Eriachne 
tuiercuMta Domin., E, pulchella Domin., E. Iskigiana J. M. Black, and 
Aristida higlandulosa J. M. Black. Mr. L. S. Smith exhibited two 
specimens collected by Dr. H. I. Jensen at Lawn Hill, approximately 
half-way between Burketown and Camooweal. One, Triumfetta 
plumigera F. MuelL, was a new record for Queensland, having previously 
only been found in Northern Territory and North-Western Australia. 
The other, Trachyme7ie glcmdulosa Benth., was not previously repre- 
sented in the Queensland Herbarium, although the type specimen was 
collected by F. Mueller from the Nicholson Kiver, near Burketown. 

Mr. H. A. Longman exhibited an unusually large mottled stargazer, 
Ichthyscopiis Leleck (over 18 inches), and made remarks on the anatomy 
of the Uranoscopidae. 

Dr. D. A. Herbert moved a vote of thanks to the exhibitors, which 
was carried by acclamation. 


Abstract op Proceedings, 29th JuiiY, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 291ii July, with 
the President (Dr. F. W. Whitehouse) in the chair. About forty 
members were present. The President welcomed Mr. Gregory Mathews, 
the visiting ornithologist. Mr. R. N. Langdon, B.Sc.Agr., and Miss Dawn 
Tabrett, B.Sc., were unanimously elected Ordinary Members of the 
Society, and Mr. F. Chippendale, M.Sc.Agr., Miss M. I. R. Scott, 
and Mr. R. S. Boys, L.D.S., were proposed for Ordinary Member^p. A 
symposium on poisonous plants was then held. 

In opening the subject Professor Seddon pointed out that poisoning 
of stock w’as due to the Australian flora including most of the families 
that contain poisonous plants; the relatively greater number of toxic 
plants in the tropical regions; the transfer of stock to unfamiliar 
vegetation ; and hungry travelling stock eating vegetation which ordin- 
arfly they would not touch. Many poison plants have been introduce 
accidentally, and some are actually fodder crops. These latter may be 
harmful only at a certain period of growth. The effects are variable. 
Some are toxic after only a single feed, whilst others are cumulative. 
The poisons of some plants affect the brain and higher centres,' others 
the digestive organs, others locomotion, and others s^ain the skin. Th^ 
is a Poison Plants Committee of the Department of -Agriculture and 
Stock and the University of Queensland doing gooi work in inv^ti- 
gating what plants are harmful and what antidotal treatment can be 
recommended. 

Mr. C. T. White stated that the poisonous plants are distributed 
through practically all the large families, but ceoptain famili^ 
a preponderance of poisonous plants, all members of which 
be looked on with suspicion unto, proved harml^i Such are the 
Asclepiadaeeae (cotton burii^ or milky cotkm), Euphorbiac^ 
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(spurges), and Solanaceae (potato bushes). Some families have 
marked physiological effects, which have not been investigated chemically 
— various members of the Labiateae and Malvaceae, which cause 
shivers or staggers in travelling or working stock. In some families, 
there is a preponderance of cyanogenetic glucosides, particularly the 
Passtfloraceae (passion flowers), certain Chenopodiaceae (or goosefoots), 
Proteaeeae, and certain tribes of grasses (particularly the Chlorideae 
and Andropogoneae) ; in others there is a preponderance of plants with 
poisonous haloids, especially the Leguminosae and Solanaceae. There 
are marked local differences in properties of the same plants. Caltrops 
or ‘^Buil Head^’ (Tribulus) in South Africa is regarded as a most serious 
poisonous plant. In Australia, it is not deflnitely known to cause trouble.- 
Two Labiates (Stdchys and Lamium) cause shivers or staggers in working 
stock in Australia; though in Europe and America, they are looked 
upon as perfectly harmless. The same species frequently vary in 
properties in the one country. For example, the widespread White 
Wood (Ataia/ya), had been proved by Ewart and Murnane to be the 
cause of '^Walkabout Disease’’ of horses in tropical Australia. In the 
more temperate po^rts of Australia, the same plant seems harmless. 
Lmtcma Camara is comparatively atoxic in southern Queensland and 
New South Wales; and the variety crocea is knovoi to be the cause of 
pink-nose” in cattle. This has been borne out by feeding tests at 
Glenfield, New South Wales, and at Yeerongpilly, Southern Queensland. 
At the Animal Health Station, Oonoonba, North Queensland, the opposite 
was found to be the ease. A brief survey of poisonous plants of 
land was made according to families. 

Dr. J. V. Legg discussed the effects of plant poisoning. A plant 
such as the common Laniana^ which grows along the whole of the coast, 
causes poisoning among bullocks brought to the coast for killing. These 
animals are often placed in paddocks with little grass but much lantana. 
Carcases of animals otherwise good are unsightly because of the intense 
iann<fce caused by eating this plant. Eoya poisoning is common in 
cattile and sheep which are driven along stock routes where it occurs. 
Salvfe or wild mint poisoning also is common in travelling bullocks. It 
cau^ death through its high nitrate content, a factor likely to vary 
with the season. Soda bush (Threlheldia) so common in the western 
sheep country was not suspected until recently. It is now known to have 
caused heavy mortality in sheep in the Lon^eaeh and Ilfracombe 
districts. Sheep rarely eat the plant ordinarily, but when starved 
they will devour it. A peculiar effect is the sitting-up attitude of the 
dead sheep. Poison peach (Tr^ma) common on the coast is very poison- 
om for cattle and sheep. It is not due to prussic acid as first thought, 
but to something yet unknown. Verhesina and WedeUa (two sunflowers) 
are toxic when eaten in large quantities by hungry stock. They produce 
pneumonia. Brachyachne (one of the couch grasses) has caused heavy 
lo!^^ in the St. George district recently. Death is rapid, due to the 
acid content. In both Swcmsonia (indigo) and AiaLaya (white- 
wmd) the poi^n is cumulative and the animal is not affected for several 
weefe With the indigo plants the animals develop a craving and will 
eat nothing else. 

Mr. H. J, G. Hines pointed out that the desirable procedure with 
pkmte was to disco^r the nature, the poisonous principle, the 
tife lefiml dose, and the mode of action on animals 
, As a imtter of rouitine the plant is examined 
alkppids. Th^, if pre^nt, may 
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or may not be recognisable. Further investigation is usually done by 
fractionating the plant constituents by using various solvents and by 
testing soluble and insoluble fractions for their toxicity. The chemical 
examination is assisted by pharmacological observation. The effect on the 
animal sho^d be noted system by system. In this way clues to the 
toxic prmciple can be obtained before pure substances can be isolated 
by chemical methods. For example, drugs affecting the eardio-vascular 
system may act directly upon the heart, upon the ve^els, or on the blood 
Itself. Asclepias cwrms, for instance, has an action on the heart closely 
resembling that of strophanthin. The toxic principle has not yet been 
isolated in a pure state. Several plants, such as Salvia reflexa, contain 
sufScient nitrate to convert a large proportion of the haemoglobin to 
methaemoglobin. There is evidence that grazing aniTnala can develop a 
tolerance towards some poisons, enabling them to consume more than the 
toxic amount without lethal effect. This aspect is receiving further study. 

_ Mr. E. H. Gurney mentioned that some plants contain the very 
toxic hydrocyanic acid (prussic acid) as cyanogenetic glueosides. These 
include some common fodders and also plants consumed ohly in timAg of 
scarcity. It is thus important to know the quantities and distribution of 
the poisonous glucosides in plants.^ Sorghums require to be fed to stock 
with care, for inddsc rimin ate grazing on immature sorghmn has caused 
frequent mortalities. It may be generally accepted that the young plant 
conta^ more hydrocyanic acid than when mature. Investigations in 
America have demonstrated that the sorghum leaves may contain three 
to twenty-five times as much hydrocyanic acid as that contained in the 
st^. Hydrocyanic acid in the form of a glueoside when acted upon by a 
suitable enzyme is decomposed and the poisonous substance set free. 
Suitable enzymes are usually present in the plants containing eyano- 
genetie glueosides, but even if these enzymes are not present or only in 
insnfiBcmnt amount it is quite possible that otW foods eaten by the 
stock will supply enzymes. Sorghmn verticMiflorum, which grows wild 
on headlands and roadad^, has been analysed in the laboratory of the 
Department of Agriculture and Stock and found at times to have at 
different stages of growth toxic amounts of hydrocyanic acid present. 
Plants such as EromophUa maculata, Ximenia americana, and others 
have been found to cont^ exceedingly high amounts of hydrocyanic 
acid, and the extent of effect of these when consumed by stock depends 
upon a number of factors. 

Messrs. Gipps, Blake, Hirschfeld, Schindler, Ball, and White took 
part in the discussion which followed, and a vote of tihanks, proposed by 
Messrs. Barker and Ogilvie, was- carried by acclamation. 


Attract of PaocEEniKes, 26th Auqost, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 26th Augimt, 
with the President (Dr. F. W. Whitehouse) in the chair. About 
members and visitors were present. The minutes of the preview 
mating were read and confirmed. Mr- F. Ghippendalb, B.ScA^,, 
Miss M. I. Scott, M.Sc., and Mr. B. S. Boys, L J>.S., were rmsa^ma^ 
elected Ordinary Members of the Society. Arthur Wade, DJ3e., 
A.I.0.S,. was proposed ior Ordinary Memberdiip. 

Dr. D. A. Herbert exhibited speeimms of Ooleaditla 
(Engliidi marigold), BelUs peremis (Hnglhifa daity) and 
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cruentis (cmeraria) bearing se'cidia nine days after inoculation with 
sdcidiospores of the rust fungus Pwdnia distincta. These and other 
inoculation experiments j together with the fact that Puccinid cdlcfidulcB^ 
P disiinota, and P. cinerarim described by McAlpine from the hosts 
mentioned are identical, show that the three rusts must be included 
under Puccinia distincta McAlp. 

The following papers were read: — 

(1) ‘^Aphididae in Australia, Part 11.,^’ by G. H. Hardy. 

(2) “The Geology of the Antarctic Continent and its 
Eelationship to Neighbouring Land Areas,'' by A. Wade, 
D.Sc., A.I.C.S. The geological results of the various 
Antarctic expeditions were summarised, and com- 
parisions were made with the geological sequence and 
structure of the adjacent continents. These matters were 
reviewed in the light of various theories of continental 
drift. 

Mr. C. T. White, Mr. L. C. Ball, Prof. H. C. Richards, and 
Dr. W. H. Bryan took part in the discussion which followed. 


Abstract of Proceedings, 30th September, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 30th September, 
with Professor H. C. Richards in the chair. About thirty members were 
present. The minutes of the previous meeting were read and confirmed. 
.Arthur Wade, D.Sc., A.I.O.S., was elected into Ordinary Membership, 
and Mr. J. Hanson Lowe, B.Sc., was proposed for Ordinary Member- 
ship. The chairman announced that the rearrangement of the Library 
was now complete. 

Mr. L. G, Ball (Chief Government Geologist) exhibited, with the 
permission of the Minister for Mines (the Hon. D. A. Gledson), speci- 
mens and photographs illustrating his recent discovery of bauxite on 
Tambourine Mountain. Mr. S. T. Blake exhibited specimens of Cyperus 
cuspidatus H.B.K. from near Ipswich, a relatively rare species ; Schoenus 
scairipes Benth. from Stradbroke I., previously known only from the 
type collection from Moreton I. ; PlectracTme ScMnzii Henr. and Triodm 
Basedowii Pritz., two grasses not previously formally recorded from 
Queensland. Mr. L. Herdsman exhibited chalcedony simulating prismatic 
quartz crystals up to half an inch wide, and four inches long, from the 
basalt of the Darlington Range. Dr. Marks, Dr. Bryan, Mr. Ball, and 
Mr. Gipps commented on the exhibits. 

Dr. W. H. Bryan read his paper “Spherulites and Allied Structures, 
Part I." The many and varied spherulitic forms were described and 
classified, as were the corresponding internal structures. The conditions 
mder which spherulites are produced was considered, especial considera- 
tion being given to radial and concentric growths, in reference to which 
other natural and artificial structures closely resembling spherulites 
were examined. The speaker's researches were illustrated by a 
^^^^^ ^l^ representative eoBection of spherulites from south-eastern 
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Dr. Wade, Mr. Ball, Mr. Gipps, Dr. Hill, Dr, Herbert, and Professor 
Eichards joined in the discussion on the paper, and the meeting showed 
its appreciation by acclamation. 


Abstract op Proceedings, 28th October, 1940. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of Geology of the University on Monday, 28th October, 
with the Vice-President (Prof. H. E. Seddon) in the chair. Twenty- 
five members and friends were present. Mr. J. Hanson-Lowe, B.Se., 
was elected into Ordinary Membership. 

The main business was an address on ‘^Diet in Eelation to 
Drought.’^ 

Mr. J. M. Harvey, in the absence of Dr. White, outlined the main 
problems of drought feeding, and showed how research workers were 
approaching these problems. 

He stressed the necessity of supplementing the dry grass with 
protein-rich foods. This additional protein in the diet of the ruminant 
enabled the animal to make better use of the dry grass by increasing its 
digestibility. When the standing hay had so deteriorated that its 
energy value to the sheep was less than the energy expended in mastica- 
tion and digestion, some carbohydrate concentrate should be fed. In 
practice better results are obtained by feeding the concentrates in meal 
form, for intimate mixing makes selective feeding impossible. Meal 
feeding means trough feeding, but the advantages of trough feeding 
over ^‘broadcast’’ or ‘^seatter’' feeding far outweigh the additional cost 
of troughing. 

It is important to note that when insufficient rougha^ to ensure 
rumination is available, whole grain should not be fed as it is largely 
undigested and deaths, particularly with lambs, may be heavy. In the 
complete absence of roughage sheep can be kept ahve satisfactorily on 
concentrates only. Eumination is completely suppressed so that care 
should be exercised at the end of the feeding period to re-educate the 
sheep in rumination. This system of feeding is not to be employed with 
lambs because of the danger arising from an under-developed rumen. 

Mr. C. T. White spoke on edible trees and shrubs and their value 
in droughts. His remarks were illustrated by a large series of mounted 
specimens of natural and imported trees. 

Mr. K. Kesteven explained that the biological value of the protein 
in individual foods may be markedly increased by mixing with other 
sources of protein. Assuming that in mixtures the total protein was of 
the same biological value, he showed by charts and calculations how to 
arrive at the most economical buying i>er unit of food. 

Mr. Gray, Dr. Herbert, and Mr. Gipps also took part in the 
discussion, and a vote of thanks to the speakers was moved by Mr. 
Gurney, seconded by Mr. Perkins, and carried by acclamation. 


Abstract oi* Proomedings, 25th Novembi®, 19^. 

The Ordinary Monthly Meeti^ of the Society was held in 
Geology Lecture Theatre of the University on Monday, 25th Noventory 
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at 8 p.m., with Professor H. R. Seddon in the chair. Apologies for 
absence were received from Drs. P. W. Whitehouse, D. Hill, and A. J. 
Turner. 

Mr. R. F. Langdon, B.Agr.Se., exhibited specimens and photomicro- 
graphs of Glavieeps pusilla, the fungus responsible for ergot of Queens- 
land Blue Grass {Dicanthium sericeum ) . This fungus has not previously- 
been recorded from Australia. 

Dr. D. A. Herbert exhibited specimens of dahlia affected by the 
yellow ringspot virus at present classified as Dahlia Virus 2A. This 
disease appeared on seedling dahlias in 1939. 

The following papers were read : — 

(1) “Notes on Australian Oyperaeeae V.,” by S. T. Blake, M.Se. 

(2) “The Vegetation of the Lower Stanley River Basin,” by 
S. T. Blake, M.Sc. 

(3) “Spherulitic Crystallization as a Mechanism of Skeletal 
Gro-wth in the Hexacorals,” by W. H. Bryan, M.C., D.Sc., 
and Dorothy Hill, M.Se., Ph.D. 

(4) “Latent Infection in Tropical Fruits and the Part Played 
by the Genus Gloeosporium, ” by J. H. Simmonds, M.Se. 

(5) “Preliminary Note on Photosensitization of Sheep Grazed on 
BracTmria hrizaniJia,” by N. W. Briton, B.V.Sc., and T. B. 
Paltridge, B.Sc. 

A paper by A. J. Turner, M.D., F.R.E.S., entitled “Fragmenta 
Lepidopterologica,” was laid on the table. 
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Proceedings of the Royal Society of 
Queensland. 


Presidential Address: 

THE SURFACE OF WESTERN 
QUEENSLAND. 

By F. W. Whitehouse, PI 1 .D., D.Se* 

Department of Geology, University of Queensland. 

(Six Text Figures.) 

{Delivered iefore the Boyal Society of Queensland, 31^^ March, 1941.) 

Western Queensland — conventionally that portion of the State 
west of that “Great Divide’’ that separates the east coast waters from 
those of other systems — essentially is a land of flat-lying sediments and 
of great plains. Three minor areas within it are of rugged country 
with folded rocks; but it is with the flat lands of the region, particu- 
larly those west of a line from Normanton to Brisbane, that I am 
concerned to-night The drainage forms of those ^eat plains have 
curious features never adequately described and seemingly unlike those 
recorded from other countries. Incidentally, because of this novelty, 
peculiar problems arise in conserving the western waters. 

THE GEOLOGICAL FRAMEWORK. 

Most of Western Queensland is occupied by Mesozoic sediments of 
the Great Artesian Basin. This basin, wridening southwards, is flask- 
shaped. Flanking its bottle-neck are folded and intruded rocks of 
Pre-Cambrian age. Adjacent to them in the west are Lower Palaeozoic 
sediments, chiefly Cambrian limestones, that still are undisturbed, 
having dips usually of the order of 50 feet per mile. In the easterly 
Pre-Cambrian belt folded Lower Palaeozoic rocks occur. A small area 
of Palaeozoic rocks occurs also in the extreme south-east. 

The Mesozoic cover to the Great Artesian Basin is an enormous 
area of Cretaceous shales and calcareous sandstones. In the higher 
lands of the Great Divide Lower Mesozoic sediments outcrop from 
below this Cretaceous cover, some of them forming the intake beds to 
the basin. These earlier Mesozoic beds are an alternating group of 
impervious calcareous sediments (shales and sandstones) and porous 
sandstones. Unconformably upon the Mesozoic surface are early 
Gainozoic beds in the south-west and occasional remnants of late 
Cainozoic beds in the east. With the exception of the earlier portion of 
the Cretaceous sequence all post-Palaeozoie sediments are non-marine. 

In Pliocene times, as has been shown,* these various surf^ 
outcrops were converted to laterite soils, the laterite mantle being 

*Aii account of the lateritic soils of Western Queensland lately lias been 
pubHahed (WMtebouse, 1940, 1) to wMeh reference ^ould be made for details. Oon- 
dttsions reached from a study of this cover are stated througfoout this address 
without further explanation. 
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continuous over the whole of Western Queensland except in the 
dissected lands of the Pre-Cambrian ranges and possibly in some of 
the higher country of the Great Divide. Two periods of laterite 
formation in the Pliocene have been demonstrated. After some measure 
of denudation of the laterites had taken place basalt was poured out in 
the region of the Great Divide, extending west of it in three 
regions — ^between the parallels of 18® and 21® ; 24® and 27® ; and 26® 
and 29® S. 

The latest deposits of the region are a series of alluvia and other 
transported soils, ranging in age from early Pleistocene to the present. 
Outstanding among these are the older alluvia, between the lateritie 
remnants, and the great sand dunes of the Simpson Desert in the 
south-west. 

THE GREAT DIVIDE. 

The Great Divide has a sinuous but rather regular course, 
occurring relatively close to the coast in the north and in the south 
and progressively receding from it in Central Queensland. In position 
there is a complementary agreement with the edge of the continental 
shelf as Bryan (1928) has noted and discussed. 

There may be some agreement of the divide with structural 
features in the north-eastern belt of Pre-Cambrian and Palaeozoic 
rocks, but I have no personal acquaintance with that region. Elsewhere 
it is usually an insignificant thing, avoiding the most striking, true 
mountain masses (of Palaeozoic rocks) such as the Bellenden Ker and 
Drummond Ranges. At its best, in the basaltic areas, it is an eastern 
scarp, often quite impressive, from a very gently sloping western 
surface. But in most places the gradient on either side is very slight, 
there is no elevated structure to mark its position and the casual 
traveller crosses it without being aware that he has passed over a 
divide. There is but one region where it forms an imposing, two-sided 
ridge — ^in the basaltic horst of the Bunya Mountains. The absurdity 
of labelling the whole long line the ‘‘Great Dividing Range,’’ as is the 
custom on our maps, has been stressed by many writers. 

Griffith Taylor (1911, p. 9) has suggested that formerly the main 
divide was in the zone of the granitic masses near the coast and that 
relatively recently it has migrated towards the line of major basaltic 
effusions. Much of this reasoning was based on suggested river 
captures. There is, however, good reason to believe that the Great 
Divide was not far from its present position just before the basalts 
were outpoured. 

Prom latitude 21® southwards, apart from the region of the basalt 
plateaux, the natural position of the Great Divide is the imposing scarp, 
reversed to the direction of dip, of the Bundamba Sandstones (early 
Jurassic). That scarp is a wall-like feature, particularly between 
latitudes 24® and 26® S., where there are few passes through it. 
Sometimes, as at the head of the Nogoa River, the divide does coincide 
with it; but usually it is some distance away, the scarp being equally 
prominent whether it is part of the Great Divide or not. Prom that 
scarp the divide wanders over later Mesozoic formations, sometimes 
even on the territory of the Walloon Series (late Jurassic) which in 
general forms a relatively depressed area. 

In the r^on of the Mesozoic formations the height of the divide 
m never much more than 1,500 feet above sea level. Repeatedly in its 
j^^ibourhood, and sometimes agreeing in position, there are laterite 
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residuals. Only when there is such a direct agreement is there any 
visible rise in the neighbourhood. Prom this common association, and 
from the gentleness of the slopes, it is inevitable to suggest that when 
the great Pliocene laterite mantle was new it was a continuous sheet 
with a plainland surface, gently and almost imperceptibly warped 
across a line that w’^as not far from the present divide; and that, by 
subsequent erosion and eorrasion by the streams, the Great Divide has 
received such little emphasis as it has to-day. 






4 


PBOCBEDINGS OP THE EOTAL SOCIBTT OP QUEENSLAND. 


Over the Alice Tableland* that laterite sheet virtually still is 
continuous, covering an area of over 20,000 square miles and presents 
a picture slightly modified of what the Great Divide must have been 
like in Pliocene times. It is the sole considerable remnant of the 
original divide features. This plateau, so well described by Danes 
(1910), is a region from 1,000 to 1,600 feet above sea level, with gentle 
drainage on its surface to east and west. But along its axis, in a very 
slight depression of the Walloon Series, there are basins of inland 
drainage that are discussed later in this address. That is, the slope 
either way is so gentle that the divide is most difficult to define on the 
monotonous plain. However, towards the eastern edge of this plateau, 
erosion partially has uncovered the scarp of the Bundamba Sandstone 
and the Great Divide is tending to become coincident with it — it does 
coincide over part of the region, but not west of Natal Downs. 

Later geological events have modified slightly the position of the 
divide. Most important of these was the outpouring of the basalts. 
I have been able to show (Whitehouse 1940, pp. 57 and 58) that two 
of the great basaltic effusions were later than the laterites. Work now 
in progress suggests that the third and southernmost flows of basalt 
also were contemporaneous. All three basaltic areas are now dissected, 
the highest points in each region being of the order of 4,000 feet above 
sea level. t Since the basalts are later than the laterites their presence 
must have modified locally to some degree the position of the divide, as 
defined by the warped laterite surface and its subsequent dissection. 

A later and most curious modification occurred about latitude 26° 
80' S. in a basin 200 square miles in area and 120 miles from the coast. 
Here, later than the laterites and also than the basalts wffiich they 
cover, is a series of clays and silts of Pleistocene age. They form a 
continuous sheet between Burraburri Creek (of the western waters) 
and the Boyne River (of the eastern group), the alluvial plain of each 
stream touching the edge of the deposit. Nowhere is the height more 
than 60 feet above either watercourse. The surface is a monotonously 
flat, black soil plain not marked by much gullying and it is impossible, 
without detailed levelling, to define w^here upon it is the line to mark 
the divide. Alone of all sections in Queensland the State 2-mile maps 
delete the term “Great Dividing Range” across these plains, though 
the name appears on the 16-mile sheets. Here the idea of a “range” 
has its greatest absurdity. Here, too, the present surface run-off, which 
is sheet drainage rather than gullying, must be similar to what it was 
across the laterite divide in Pliocene times — ^that is, the Pliocene type 
of divide here has been reconstructed on a minor scale and at a lower 
level. 


FORMER PLAINS. 

Over the vast expanse that they cover in Western Queensland the 
M^ozoie sediments are almost horizontal. Dips generally are less than 
40 feet per mile. The rocks in the Cambrian limestone belt in the 
furthest west similarly are most gently disposed. It reasonably follows 
that, except for the rugged lands in the Pre-Camhrian sectors, this 

*The name Alice Tableland hardly ever has appeared in literature. On the 
maps it is shown on what is part of the laterite plateau east of Aramae. It has 
bw there since 1866. A name is needed for the whole of this tableland (as 
denmited on Figure 1) and the name Alice Tableland here is used in that sense. 

f Other high masses in Queensland, in non-basaltic areas, reach this figure 
whi^ may have more than passing significance. 
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region has been one of great plains continuously almost since the close 
of Mesozoic sedimentation. There have been, however, some vicissitudes 
during pluvial periods in its otherwise monotonous history, chiefly with 
the deposition of Tertiary fluviatile sediments and by the formation 
and the dissection of laterite soils towards the close of the Tertiary era. 
The production of the first laterites, although they changed the 
composition of surface material, probably did little to disturb the form 
of the pre-existing plains. More likely they intensified the plainness. 
But there followed, later in the Pliocene, a period of erosion and then 
a recurrence of lateritie conditions that must have modified to some 
extent, though possibly slightly, the earlier drainage patterns. 

THE PEBSENT PLAINS. 

The existing plains for the most part are at a lower level than the 
laterites, which now remain as remnants of the former surface. In 
most regions they are of late (post-Tertiary) deposits, properly obscuring 
the Mesozoic sediments beneath, with the laterities fringing them 
as marginal tablelands of similar height or scattered between the water- 
courses as mesas and buttes (see fig. 4). Commonly in such regions 
the deposits of the plains are composed, in some part, of lateritie 
detritus, either as little-adulterated material stripped from the ridg^ 
or else as ingredients in the various alluvia. Most striking of these 
latter is in the South-Western Eegion (as delimited on fig. 1) where 
a very old, red, alluvial deposit is widespread within which, sub- 
sequently, thick lime pans have formed. There is little reference to 
this very extensive deposit in Queensland literature; but laterally it 
is continuous with similar material in New South Wales, South 
Australia and the Northern Territory, where it has been described by 
David (1914, p. 608 f.) under the heading *‘The Bed Soil Plains of 
the Western District’’ and by Ward (1927, p. 12) without any special 
name. Other old alluvial deposits, containing Pleistocene mammalian 
hones, are greyish-brown silts like the now-forming alluvium, though 
often more cemented by Hme. 

Over a large territory comprising much of the basins of the 
Geoigina, Thompson and Barcoo Eivers, and of the streams that flow 
to the Gulf of Carpentaria (that is, the Inter-Lateritie Eegion of 
fig. 1), the dismembering of the laterites is practically complete, 
lateritie residuals are very few. Often nothing is left but gibbers^ 
(massed nodules of the siliceous zone) upon a few divides. In this 
region erosion of the older alluvia is more advanced and the pre- 
Tertiary sediments, Cambrian or Cretaceous, commonly are exposed. 
But even these, being almost horizontal and easily eroded (lime^cmes 
and shales mostly), give rise to plains with pedocalcic soils very siimlar 
to and often in the mass indistinguishable from the silts of the river 
flats. Such are the true ^‘Eolling Downs” of Western Queensland, a 
typical savannah land. They sweep across the north-central portion of 
the State within the Inter-Lateritic Eegion ; and coming west of Boulia 
pass northwards through the Geoi^ina Valley to the BarMy ^‘Table- 
land,” a downs area nestling in a great curve of the Pre-Cambrian 
ranges. 

In the South-Western Eegion the erosion of the laterites also is 
far advanced, for the laterite residuals are only of the lowest zones in 
the. profile. But here, more particularly in its western portion, 
arenaceous Tertiary beds (the Eyrian Seri^) often cover the Marine 
Cretaceous shales. The remants of th^, dissected by the rivers. 



6 


PBOCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 


remain as mesas, buttes and ridges similar to those of the laterites, and 
the true plains are at yet a lower level — ^presumably, although the older 
alluvia obscure the evidence, about the top of the Cretaceous shales. 

Thus the plainlands of Western Queensland (the vast ‘‘downs’’ 
and the old alluvial plains) have been formed by the gradual dissection 
of a previous level surface — ^the laterite plain. In one great region 
this process is now complete and the laterites are gone. In another 
the laterites are mainly removed but other residuals are present. In 
the latter, as in the regions where laterites largely remain, the process 
is stiU in progress and great sheets of late sediments form very level 
country between the residuals. Two suggestions may now be advanced 
— ^that the process was more rapid in Pleistocene times and now 
virtually is arrested; and that the action .was further accelerated in 
the more advanced regions by slight, localised, orogenie movements. 

The great sheets of old alluvia remote from present watercourses 
testify to greater depositive powers of the rivers in the past and, 
coirelatively, to considerable erosion in such pluvial times. Collateral 
evidence of this is given by the great valleys and gorges of many 
small streams east of the Great Divide. With the present meagre 
rainfall in Western Queensland the progressive erosion of the laterite 
remnants now must be relatively slight. Some confirmation of this, as 
noted, below, is given by the Upper Diamantina where the streams, in 
the broad, inter-lateritic valleys, have mature, well-braided courses. 

The main drainage lines of Western Queensland converge towards 
Lake Eyre in South Australia. Two large drainage systems, however, 
depart from these. In the south-east the streams lead to the Darling 
River in New South Wales, and an outlet to the Southern Ocean. In 
the noirth the rivers flow to the Gulf of Carpentaria. If there was any 
orogenie factor in the deflection of the south-easterly system it was no 
doubt slight and is referred to below as a possible sag in the Warrego 
basin. The difference in direction possibly was impressed upon the old 
laterite surface; for the divide is a semi-continuous ridgeland of 
laterite, the Grey and Warrego Ranges, left as a normal dividing 
upland. 

But some other explanation seems desirable for the deflection of 
waters northwards. About the 21° parallel of latitude there is a 
marked change not only in surface drainage but also in the sub-surface. 
The Great Artesian Basin is markedly divisible into two parts in this 
region, the isopotential lines diverging from such a zone. David (1911, 
p. 48), Jensen (1920, p, 30) and others have drawn attention to the 
presence of a buried ridge of old rocks in this region. Since this is 

axis of the area from which the laterites have been completely 
Gripped, it is now suggested that relatively recently (? in the 
Pleistocene) there was a slight uplift along this axis allowing locally 
a greater erosion to take place. 

It is possible, though I do not wish to stress this matter, that at 
mo same time there was a slight depression in the Lake Eyre basin in 
^uth Australia^ allowing, by accelerated erosion in the adjoining areas, 

lattes to be more completely stripped in the South-Western 
; than in the adjacent but more remote Central Region. 

. - Sfe ans theiu^lv^ are remarkably level; and when as occasion- 
i^aace between the Flinders and the S-axby Rivers, 
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they are treeless and remote from laterite residuals, the perfectly level 
horizon bounding only grassy plains to all points of the compass is 
a most memorable sight. 


THE EIVERS. 

The rivers of Western Queensland are intermittent streams. Only 
the Gregory, fed by copious though declining springs from the 
Cambrian limestones, flows perennially. The remainder, except for 
an occasional winter flow, are active only in the summer monsoonal 
season. In times of very heavy rainfall at their heads the summer 
floods of the more westerly streams spread enormously. There are 
places towards the South Australian border (between Betoota and 
Birdsville, and south of Windorah) where then the waters of the 
Cooper and the Diamantina spread laterally 30 to 50 miles or more; 
while further on, across the border below Innamincka, it is said that 
in full flood the Cooper may be 90 miles wide. 

Plowing over the great, silty plains these rivers have the features 
of flood plain rivers but on a grander scale than is recorded elsewhere. 
In flood plains of moderate width a river frequently develops a braided 
form. It divides into a few sub-parallel courses that here and there 
connect. Such, but greatly more wide-spreading, are the braids of 
Western Queensland, the braids of the streams increasing in intensity 
westward to reach their acme in those of the Georgina system. They are 
so intricate, so more widely imbricating, that reaUy they deserve another 
name. Curiously enough ox-bow lakes, characteristic features of small 
flood plains, are rare in these regions due to the rareness of ordinary 
meanders. Instead the removed waterholes of a stream are long and 
relatively straight billabongs. 

On large, normal deltas a stream commonly distributes its waters 
into several, progressively diverging channels, producing what has been 
termed the ^'bird’s-foot'' type. These, sometimes large but far removed 
from the river mouths, also are recurrent types in Western Queensland. 
Occasionally the divergent branches, and more rarely the channels of 
a braid, deploy aronnd lateritie remnants. 

Such is the general flatness that commonly a distributary from 
one stream joins another river system. Beames Brook, for example, 
leaves the Gregory and joins the Albert, both branches, below the point 
of departure, flowing permanently. In times of flood Spear Greek 
unites the Saxby and the Norman Rivers. Other examples are 
mentioned in the three selected river systems described below. This 
latter feature together with the large-scale interlacing of watercourses 
is perhaps more pronounced in the adjacent regions of New South 
Wales. 

1. The Georgina River (fig. 2) : The Georgina River rises in the 
Northern Territory, flows into Queensland and takes a southerly eouree 
modified by an easterly reach about latitude 23° S. After resuming its 
southerly direction it receives the channels of the Burke and, a little 
lower down, of the Hamilton. In this junction region there is an 
amazing tangle of channels. Some of these are shown in fig. 2; but 
the region is not fully surveyed and the existing maps, as also those of 
the other regions figured below, show only a selection of the maze of 
watercourses. 

The Burke, in its lower reach^, is not markedly bVaided, having 
a main bed and only a few minor channels. But from 50 miles above 



8 


PEOCBEDINSS OF THE ROYAL SOCIETY OF QUEENSLAND. 


the junction distributaries leave the Burke, as Fifteen Mile, Nine MIIp 
and Mve Mile Creeks, and join the Hamilton. A few lateritic residuals 
are present in this divergent region. 


dOfiSTigyle 


\ i ^ 
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Fig. 2 
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TEXT FiGTJEB 2. 

Tlie Han^ton approaclies as a perfect braid. Wliere the main 
road from Winton to Bonlia crosses there are between forty and fifty 
chapels in a distance of 3 miles. The width of this zone varies as does 
the intensity of the courses. As it nears the Georgina that river has 
^ ^annelled zone some 8 miles wide, with the main channel on the 
side. The braid of the Hamilton is added to the minor channels 
ike ftdl width of the braided area is some 16 to 
' '''>^tfeost immediately a number of channels become clustered 
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into a new braid, diverge from the main course as King Creek which, 
after both streams have for a time reduced their braids to virtually a 
single channel, rejoins the Georgina about 80 miles from where it left 

2. The Lower 'Wmrego (fig. 3) : The Warrego Eiver below 
Wyandra is the best example in Queensland of a divergent river 
system. The main channel flows south between the Paroo and the 
Culgoa Elvers, all three streams joining the Darling in New South 
Wales. Below Wyandra the distributaries begin. Widgeegoara, 
Noorama and Thurrulgoonia Creeks leave on the eastern side and join 
the Culgoa and a few minor courses trend in the same direction. On 
the western side Mirraparoo and Cuttaburra Creeks link the Warrego 
with title Paroo. Other members (Woggonorra, Horse and Owangowan 



Text Pisuee 3. 


Greeks) leave the Warrego and return to it forming a broad reticulum^ 
between Tuen and the New South Wales border. At the border the 
divergent zone is about 140 miles wide, while the distance to the first 
point of departure of the distributaries is 320 miles. It increases 
further south in New South Wales so that its maximum width is 160 
miles and its length 200. Thus this system, so similar to the divergmt 
watering of a delta, is larger in area than the great delt^ of the Nile, 
the Congo, the Indus, the Irrawaddy, and the Mi^^ppi and is 
exceeded only in size by the delta of the Ganges. It dMers from the 
normal delta of a river system in that between the distributam^ all is 
not level. Slightly higher land and even some laterite remduals occur 

between. ' 

is ffliggested as a tecMeai term for iaterlaced aaabraacli^ 

of type. 
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It is possible that the basin of this system is a slight tectonic 
depression. Flanking it on the west in the Enlo-Hnngerford- 
Thargomindah region is an area in which the old granite-slate bedrock 
of the Artesian Basin rises close to the surface and, in several places, 
actually outcrops. Immediately east of the Warrego distributaries, as 
shown by data of the artesian bores, is another area of shallow bedrock 
(below the Neebine), although more deeply buried than the western 
zone. The river region between may represent some slight depression 
that has influenced surface activities. 

3. The Upper THamawtina (fig. 4) : The Diamantina River in its 
upper courses illustrates particularly well an early stage in the dis- 
section of a laterite mass, although the streams themselves have mature 
features. The river rises on the largest lateritic residual west of the 
Alice Tableland. Shortly it descends to the plains and takes a 
crescentic course around the mass as far as Elderslie where it re-enters 
the lateritic area. To this point its larger tributaries aU drain the 
tableland, entering on the right side. All left bank tributaries are 
very short. It is a good example of what has been called the “Palm- 
Tree^’ type of drainage. Pour features are worthy of notice — ^in each 
of the wider swathes carved out of the laterites, in Pleistocene times, 
the floor is covered with old alluvium over which the watercourse, be 
it the main stream or a tributary, develops a braided form; the form 
of the watercourse changes, being usually braided but in places is 
reduced to a single channel ; wide reticula, similar to but smaller than 
those noted on the Lower Warrego, are present ; and, finally, the great 
northern divide, separating the Gulf waters, comes to within 5 miles of 
the main stream along the northern are of its course. 

The contrast with the adjacent Gulf rivers is striking, for they are 
not particularly braided. There is no definable feature separating the 
two systems. Viewed from the air there seems no reason why the 
initial Diamantina waters should not flow to the Gulf of Carpentaria ; 
for only a mile or two away, and with nothing but a plain between, 
gullies make away to the northern rivers. Griffith Taylor (1911, p. 10) 
has postulated stream capture in this region, the original left-bank 
tributaries of the Diamantina now being deflected northwards. It may 
have happened. A similar feature, but on a smaller scale, is exhibited 
by the Thompson and the Darr Rivers west of Longreaeh. There the 
Darr is draining an almost base-levelled lateritic remnant^ and the long 
tributaries of the Thompson begin very close to the main channel of 
the Darr. Whatever be the cause the difference between the braid^ 
Diamantina and the adjacent, one-channelled northern streams in 
similar environment, suggests some difference in origin. Po^bly the 
northern courses are rather later in development which would accord 
with stream capture (as postulated by Taylor), with late orogenic 
movements (as su^ested above) or with a combination of the two 
factors. 

The most striking reduction from a braid is at Diamantina Gates 
below the junction with the Mayne, where the river is reduced to a 
single channel that carves a gorge (Hunter’s Gorge) about 50 f^t 
deep through the laterites. Below this it swells a^in to a braid. 
However in times of larger flooding other channels become operative 
around other residuals, not all of the water going through the gorge. 

Other Aspects . — ^A particular type of this drainage is illustrated 
by the Cooper below Windorah, Near the town two main channels 
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Mp^te— the Cooper proper to the west and Wombunderrv ni,o , 
m the e^t. These progressively diverge to an inte^Kf 
rejom at a point over 100 miles below their nlaerrrf miles and 

eonrse IS flanked by minor channels and over tiie ^ntervei^? 
there IS an mtricate, unmapped plexus of dry runnel J 
repeated; for Wombunderry Channel itself divides iVo lof 
^mber being Goonaghooheeny BiUabong thS pr^fe^ 
from the parent channel and finally ioins the CoonefTS^^ dive^es 
has curved more to the east The meanwhile 
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pr4”el 
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after an earlier but less striking bend near Windorab. The Diamantina 
takes a similar turn about latitude 25° 30' and the Georgina near 
latitude 25° S. Mr. Wynne Williams lately has drawn attention to 
this in an unpublished observation and has suggested that the explana- 
tion may be found in a recent sag in the Lake Eyre region causing the 
streams to be deflected from their courses. It was suggested that the 
Wilson is really the original lower portion of the Cooper and that Lake 
Machattie and the Bilpamorea Claypan are on the line of the original 
lower reaches of the Georgina (see fig. 6). This matter is mentioned 
with Mr. Wynne Williams’ permission since, from quite other premises 
(see above, p. 6), a recent sag in this region has been suggested. 
There may, however, be some other contributing cause, for instance 
resistant residuals which do occur near these bends deflecting the 
streams; for the Georgina, in latitude 23° S. and under similar con- 
ditions, makes an equally abrupt turn to the east. 


THE LAKES. 

Lakes of this region are very shallow pans that, for water stor^e, 
are not so permanent as the waterholes of the rivers. Many are parts 
of the larger river systems, othei^ are small centres of inland drainage. 
There is no vital distinction between them and elaypans, the latter 
holding a little water after rains, the lakes being more lasting. Any 
real difference is in the more reliable water supply to the lakes. For 
convenience they may be treated as two groups — the lakes along the 
Great Divide on the Alice Tableland and those further west. 

The Lakes of the Alice Tableland (fig. 5). — ^Along the eastern edge 
of the Great Artesian Basin the several earlier series of the Mesozoic 
sediments outcrop as marginal fringes. Most easterly is the belt of 
the oldest sediments, the Bundamba Series* (mainly sandstones). Then 
westerly, as succeeding deposits, follow the Marburg Series (fine sand- 
stones and shales), the Walloon Series (clays and calcareous sand- 
stones), the Blythesdale Series (very variable sediments mainly 
arenaceous), and finally the Cretaceous shales that cap the Basin. All 
of these in Central Queensland are covered by the continuous sheet of 
laterite that forms the Alice Tableland. Away from the tableland and 
its laterite sheet the Walloon Series, as viewed from high vantage 
points, forms a slightly depressed zone between the more elevated 
sandstone series on either side. 

These belts, by a variety of evidence, may be traced through the 
region of the Alice Tableland, the Walloon Series occurring as a 
riW>on-like strip that here too forms a depression — depressed so slightly 
that it may be appreciated only by running a series of east-west levels 
or aneroid traverses. In this slight depression lie the two large lak^ 
of inland and suspended drainage — ^Labes Galilee and Buchanm. 
Buchanan is broadly fusiform; Galilee is roughly L-shaped with 
irregular western and southern shores due to promontories of laterite. 

^In work now in progress on tke Mesozoic sediments of Western Qneeaslsnd 
local serial names were employed until suck time as proper correlation witk tke 
standard suecession in Bontk-Eastem Queensland could be made. In an earlier 
paper (Whitebouse, 1940) some of tlieee local names ware quoted. Since then vm.- 
siderable advance has been made in correlative work my that now the standard nam^ 
are employed. The equivatot names of Uiat eariier paper are as follows: — 
Booloogarah Series=Bundamba Attica SerWs^zBSirburg Series; Ounno 

Serie8=Walloon Series. 
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Each lake is approximately 17 miles long. Neither has any outlet at 
present. There is no indication that Buchanan ever had one. old 
channel connects the south-west of Galilee with Eeedy Creek (of the 
western waters), but never apparently in human memory have waters 
from the lake flowed through to Eeedy Creek. When rain does fall the 
main portion of the channel is a waterway to Eeedy Creek; but about 
5 miles from the lake the water flows lakewards. When recently filled 
in a good rainy season Galilee may, be fresh at the southern end and 
brackish at the northern (as Danes has noted). Buchanan is always 
brackish when newly filled and both dry back to salt lakes and salt 
pans. Coarse salt is gathered and used locally from natural pans at 
the northern end of Buchanan. Apart from concentrations in the 
normal processes of inland drainage the salt content of the lakes is 
increased by the saline nature of the local laterites (see Whitehousp 
1940, p. 67). 




Walloon Series 


j^RLY Mesomc Beds. 


WesTpn Eoce of Iaterixic Soils. 
I T miles. 


Text Figtjkb 5. 
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Two main streams feed Lake Buchanan — ^Mogga Creek from the 
north and Bowie Creek from the south. Each enters through ramifying 
channels of a typical delta. Danes (1910, p. 92) has described a linear 
(N.N.W. to S.S.E.) arrangement of the claypans around the southern 
end of the lake. As seen from the air this is revealed as silt pans 
subdivided by ridges of sandy silt parallel to the delta channels. 

Shallow excavations near each lake (a dam on Tanka Creek near 
Galilee and the deep banks of Dinner Creek that enters Buchanan) 
show that the clays of the Walloon Series occur close to the surface 
covered merely by the silts. 

A few small lakes occur also in the region. Some (Webb^s Lake) 
are tiny basins of inland drainage. Others (Lake Bareoorah) are on 
western waters. 



Text Figues 6. 


The Fm- Western Lakes (fig. 6) : With a few exceptions such m 
Lake Dartmouth (Lake Ambathala), all of which are in the Central 
Region, the more western lakes are confined to what I have called 
the South-Western Begion, There are a few sh^ts of wiat^ often 
called lakes, for example, ‘Lakes Idamea and Wonditti on Pituri Creek, 
which occur on river channels. These are elongated sdjuetores, re®^ 
waterholes slightly wider than usual. The more equidimeneional 
are never on the river courses. The laigest, Lakes Yamma Yamma, 
Maehattie and Wickamunna, are parts of river systems but lateral to 
the streams. Yamma, the largest lake, is a subcircular pan 18 to 20 
miles in diameter. It is eonneeted to the Ckx>per by a 
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p.hannfll, Gilpeppie Ohaimel. Wlien the river floods the mter flows 
to the latrp! through this conduit, and as the flood subsides it flows out 
again by the same vent until the lake assumes its normal, full size. 
Then it is fresh but very shallow. As a long, dry season advances the 
shores recede and clover, good cattle feed, grows along them. 
Progressively the waters become brackish, then salt, and the lake 
eventually may dry up. Machattie is of the same type with several 
.•tiaTmolg from the Georgina, though being smaller its waters are less 
lasting. Wiekamunna had a similar relationship to the Mulligan, but 
a ga-Tifibni has grown across its channel and nowadays it is a salt pan. 
Further along the Mulligan is the double pan of Muncooney and Silesia. 
Originally this was one lake, laterally filled from the Mulligan; but 
a aa-Tifibill has grown through it, dividing it into two parts, and only 
that nearer the river (Lake Muncooney) is now filled. Silesia remains 
dry. The great Bilpamorea Olaypan, 28 miles long and up to 10 miles 
wide, really is a lake lateral to the Diamantina, but nowadays its 
channels are greatly blocked by sand.* 

Other western lakes, smaller in size than these, are not lateral to 
the rivers but fed by distributaries that end in them. Such is Lake 
Numalla, fed from the Paroo. Others, for instance Lake Dartmouth, 
Bulloo Lake and the Jerrira Swamp, ai*e true basins of inland drainage. 
Many of these are salt; but the main salt lakes are the small pans 
around and west of the Mulligan. 

Two Gemral Aspects; There is a pertinent comparison of the 
western lakes witli the larger lagoons of Eastern Queensland. They, 
too, for the most part are lateral to the streams or are separate small 
basins on the plains. Rarely, as with Lake Nuga Nuga on the Brown 
River, are they directly upon the watercourses. The most magnificent 
development possibly is in the Taroom District where all the larger 
tributaries of the Dawson (Scott, Eurombah, Palm Tree, Robinson, 
Gwambegwine, Turtle, Tualka and other creeks) are fringed with many 
large, shallow lagoons, fed by channels from the parent stream in 
periods of flooding, with some accessory local drainage to them. Such 
basins almost invariably are in regions of soft, calcareous rocks — shales 

* The following notes about Bilpamorea Olaypan, kindly supplied by Mr. 0. 
C. Morton of Eoseberth, Birdsville, graphically iUustrato the mode of supply of 
IhesB great depressions; and they show how, in dry periods with accelerated growth 
of sand dunes, dry lakes like Wiekamunna have been formed, 

^'Bilpamorea Olaypan fills from the Diamantina. There is a channel (Murra- 
turley), reallyf an outside channel of the Diamantina, that helps to fill it. But being 
blocked by sandhills it does not run right to the big claypan. In flood times the 
channel overflows and spiUs into Bilpamorea. Between the sandhills there are 
aeveral claypan flats that are the ends of smaller channels from the river, and 
oveifltows from these also go to the pan. No channel exists bet\-veen Bilpamorea 
and the Georgina Eiver. When the claypan is filled by the Diamantina flood 
waters and the Georgina also is in flood the two waters are less than twelve miles 
apart. Bilpamorea can be fitted also by local rains, but only in very good seasons, 
since several large creeks run into it. About 1920 was the last time that it was 
filled from local falls, although often since then it has been half filled. The 
drou^ts and dry times during the past twenty years have caused sandhills to grow 
across the daypan flats, so that it might easily happen that the Diamantina flood 
waters nfiay never get to Bilpamorea again. The same thing has happened on the 
Cooper, seven or eight miles above Kopperamanna in South Australia. A sandhill, 
and a big one, has grown right across the river. The last floods through to 
Ko^gtperaiimLiina were in 1918, twenty-three years ago, so that the next floods win 
hawe Bome cl e a ri ng to do. At the next flood it will be interesting to see where 
^ water will go before it eventually breaks through — if ever it does break through. * * 
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and calcareous sandstones. The territory of the little-disturbed 
Walloon Series, as a whole a depressed region, particularly is charac- 
terised by such lagoons. Others occur on tlat-lying Permian sediments of 
similar lithology. 

Above it has been noted that the two near-western lakes, Galilee 
and Buchanan, are on the Walloon belt. The other western lakes are 
in the province of the calcareous Cretaceous beds that form the cover 
of the Great Artesian Basin, and these are concentrated in the South- 
Western Eegion where, as mentioned previously, the dissection of the 
laterites is virtually complete, base level being approximately at the 
top of the Cretaceous shales. It may be advocated, accordingly, that 
the shallow Takes of Queensland are developed in slight depressions, 
formed by erosion and some solution in regions of flat-lying soft shales 
and calcareous beds. One curious feature, however is that they do not 
occur in the ‘ ‘ Inter-Lateritic Ee^on’^ where one would expect ideal 
conditions. 

The border betw^een Queensland and South Australia is defined 
by lines of latitude and longitude. It is an artificial division. Yet, 
when reviewing lake and river types, there is something almost natural 
about the border line. Across into South Australia the active flood 
plains of the rivers increase quickly in width far in advance of what 
is knowm in Queensland and, correlatively, there is an amazing spread 
of lakes, far more exuberant than the lake ^stem of the far south-west 
of Queensland. 


THE SANDHILLS. 

In many regions of the laterite residuals reddish sands largely 
accumulate. Outwashed from the laterites of the Alice Tabjeland 
great red sand drifts occur far down the Bareoo. In the South-Western 
Eegion there is also a •widespread development of red sandy silts with 
lateritie ingredients. Prom such sources, most likely, come the materials 
of the wind-formed sandhills of the far south-west, the region of the 
Simpson Desert. In its most arid portion, near the western border of 
the State, the sandhills are arranged in long, serried rows and on an 
average are a quarter of a mile apart. Between are claypans, alluvial 
flats and small sand drifts. Some of the great dunes may be as much 
as 80 miles in length. Although in literature dunes 100 feet high are 
mentioned, a sandhill of 50 feet would be a fairly tall one. They are 
aligned in a N.N.W. direction and usually are steepest to the east. 
They may remain parallel and apart for great distances, but sometimes 
adjacent dune^ join by a cuspate connection. Yet they are monotonously 
similar, and small, crescentic, cross-wind dunes of the barkhan tjjpe 
are not developed. Easterly this region of the serried dunes is continued 
a little beyond the Mulligan Kiver, but there are some outliers from 
this zone. 'Most important of these is the area immediately east of 
Lake Machattie. 

. Still further east is a region of isolated and sporadically placed 
sandhills with the same alignment and slope directions as the grouped 
dunes. This area ends at the Cooper. Beyond that line are only 
non-active, eroding, vegetated dunes and some irregular sand drifts 
related to the old red silts. The easterly, active sandhills between the 
Mulligan and the CkK^per are of quite r^nt origin, for they ride upon 
the alluvia in the pr^^t .flood plains of the streams. 
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Bagnold (1937, p. 435), from intensive studies in the Libyan 
Desert and careful laboratory experiments in a wind tunnel, has shown 
that for the production of a dune system like that west of the Mulligan 
it is necessary to have a multiple wind system. The dunes align 
according to one prevalent wind group and multiply in the direction 
of another active cross wind. (According to Bagnold the latter system 
is that of the prevailing wind). Madigan (1936) who has published 
excellent aerial photographs of the Queensland sandhills has shown that 
the large grouped dunes of the Australian deserts are developed parallel 
to the prevailing wind. Very probably, therefore, the isolated sandhills 
between the Cooper and the Mulligan are lately formed dunes 
encroaching eastwards in response to an effective minor wind system. 

There is very little movement to-day of the sandhills in Queensleind. 
Besidents to whom I have spoken, who have been twenty, thirty or more 
years in the sandhill region, unanimously agree that the big sandhills 
are fixed and are not growing. Eateliffe (1937, p. 6) from his observa- 
tions is convinced that movement of established dunes is negligible in 
this State. Yet in a very dry season, when the binding action of the 
contained moisture is lowered, a slight increase at the northern end of 
a dune often is noticeable ; and with a series of very dry seasons, as 
already noted in the Bilpamorea region, minor sandhills may form in 
the more arid parts vhere there are wide expanses of elaypans or flooded 
country. This seems to be the only appreciable movement and it is 
irregular. I have seen no indication of the growth of new dunes in 
the eastern region. Beyond the Cooper the surface sands are not piled 
into large dunes. 

There are certain limiting conditions under which desert sandhills 
may grow — based on moisture content and wind pressure. It would 
jseem, from these indications, that in the region as far east as the 
Cooper such conditions are just sufficiently established to maintain the 
dunes without causing any considerable extension. A variation of 
conditions — ^possibly with greater winds but definitely with a more arid 
season — causes the only noticeable growth. That is, conditions for 
sandhill growth are now in equilibrium in this region. But, as I have 
shown elsewhere (1940, p. 67), such conditions previously existed 
considerably further east — at least 120 miles further. ‘^Dead’^ sand- 
hills, now vegetated and being eroded, occur so far. This indicates 
extended conditions — either greater wind power or slightly more arid 
condi^ons, probably the latter — ^in the not far distant past. 


V^hen the time comes to test these things quantitatively and to 
determine what lateral movement, if any, of the big dunes has been 
inade, one record will be of outstanding value. When, in 1881, Poeppel 
made the difficult survey of the border between Queensland and South 
Anstedia he earefoEy fixed the position of every sandhill that he crowed 
ih hfe long, arduous traverse through the desert. Two copies of his 



^ 35?. fihe very arid region of the south-west of Queensland occur the 
pimns’’ of Sturt^s Stony Desert, corresponding in their mode 
lll^ammeda of desert elsewhere. These are lateritic remnants, 
slieetis of tiba s^oeons zone of sneli old soils and are not 
. Ite ^^desert Thegr are qtiite as impressive jnst west 

wi!®' are in tlie arid eomer. 
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THE MOUNTAINS. 

It is not proposed to discuss in detail the mountain groups of 
Western Queensland, since essentially this is a study of the plains. 
But one aspect of the mountains is related closely to flat land features. 

Apart from sand dunes, basalt hills and the laterite residuals there 
are two types of elevated land forms m Western Queensland. Near 
the western border immediately south of the tropic of Oaprieom is a 
step-faulted scarp of horizontal Ordovician sandstones (the Toto 
Ranges) some 60 miles long, aligned in a south-easterly direction. 
Although called “ranges” they are rarely more than 100 feet above the 
fronting plains. 

The most important ranges however are the rugged lands in the 
folded Palaeozoic and Pre-Cambrian areas. In the north-west (the 
pertinent region for these purposes) such highlands are strike ridges 
mainly of old quartzites. Generally they are north-south ranges; but 
occasionally when the rocks are closely folded they have more complex 
lines. 

Rarely do these features appear upon the maps; for a study of 
di'ainage lines gives little clue to the existence of such barriers. Such 
western rivers as the Gregory that rise beyond the ranges and flow 
through them on to the coastal plains are not modified in their courses 
as they pass through. Actually the Gregory through these meridional 
ranges has an easterly course. Streams like the Leichhardt that rise 
within the ranges and flow out on to the northern plains are for the 
most part in strike-valleys between the ranges (with short easterly 
reaches), and they retain the same directions upon the plains lower 
in their courses. And yet, for ordinary travelling, these raises are 
real and rugged barriers. Mount Isa is some 65 miles due west of 
Oloncurry; but the railway has to go a long distance sonth-w^t to 
get into a suitable strike valley and then turn northerly to get to 
Mt. Tsa. It seems likely (published studies near Lawn Hill that ahreaify 
have been quoted are most informative) that the prepnt stream i» 
those regions took their origin on the higher, pre-existang plains of 
Pliocene and Pleistocene deposits, and that such deiweits (^erite and 
old alluvia) are now almost entirely denuded, leaving the rivers of the 
earlier plainlands superimposed upon the present ru^ed country. 

SOME ECONOMIC CONSEQUENCES. 

Except for some agricultural development in the south-east the 
plains of Western Queensland are used only for the raising of stock. 
The brown pedocalcic soils of the Downs and of the more recent allQvia 
grow rich Mitchell and other grasses. The old red alts of the south-'WeBt 
have a shrub and tree vegetation in which mulga is conspicuous. The 
hflls of latCTite residuals support a varied growth, but not of Miteh^ 
grass, the variety being in response to the varied or^in of the laterite 
soils and to the differing composition/ of the ^veral soil horiaons and 
their derivatives. In this way there is a considerable vj^ety pIsBt 
/.nmmnnitTPa and of foddcr T^ions for pastoral and grazing porpoaeft 

The region is one of low rainfall and of summew rains. Surface 
water is seanfy, for oiOy one river, the Otxegatf in the fear northrwv^ 
has a pem»n«(t flor?. Blsewise tbe lakes and watepioJes have the only 
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natural, permanent surface waters. The most desirable properties 
are those with river frontages on wide flood plains. There, after a 
flood, even if little or no rain falls locally, the spreading waters fill 
the waterholes and ^ow the grass and herbage. For the far western 
rivers, where the active flood plains and channelled zones are of great 
width and where local rainfall is very scanty, this is particularly 
impocrtant. There, in a minor flow, a few channels run; with greater 
waters more channels are filled but water only is provided, no growth 
of fodder. Only with good flood conditions is there sufiSeient flow to 
charge all the channels and to spread the waters laterally across the 
inter-channelled area, thus to start the growth of pastures in a good 
season. 

Irrigation, consequently, to supplement water reserves for pastoral 
purposes as distinct from the intensive watering of agricultural plots, 
is difiSieult to contemplate in the far western portions. Large dams are 
a standard means of flood prevention; and flood prevention in those 
parts is precisely what it is necessary to avoid. Also there are local 
difficulties in the construction of large dams. Such is the general 
flatness that few places could be cited in Western Queensland where 
it is possible to build a wall between the laterite hills that would 
impound a large quantity of watei’. So many old channels and natural 
waterways occur around the residuals that storage capacity is very 
limited. Along the 'Gregory, with its permanent flow, or in the region 
of the older, folded rocks, are possibly the only adequate sites. 

In the more easterly regions and particularly in the south-east, 
where rainfall is greater and there are more lasting supplies in the 
rivers, the spreading flood waters are not so important. Here, then, 
are better opportunities for w'ater conservation. Weiring of such rivers 
as the Condamine and the Maeintyre is being undertaken and will no 
doubt be considerably extended in the future. In such a fashion some 
of this province is changing from a pastoral to an agricultural region. 


And so the merits of large-scale conservation schemes of other 
countries hardly are applicable. Here there are no permanently and 
reliably flowing rivers such as the Nile, the Indus and the Colorado, 
and there are the added difficulties of inadequate sites. It has been 
suggested that ample waters from the coastal highlands in the far north- 
east might be deflected inland to flow the Thompson and the Cooper 
as a permanent stream; but it is yet to be demonstrated by surveys 
whether this actually is possible. Generally it would seem that the 
future of surface water conservation in Western Queensland must be 
in many small schemes rather than a few large constructions. That, 
in essence, would be an amplification of present methods; for it is 
standard practice on these pastoral properties to conserve surface water 
by excavating earth tanks on very small streams of little gradient, 
where the tendency to silt is at a minimum. 


The western lands as a whole, at present, are far from sufficiently 
prodded with usable water. But one may, perhaps, envisage a time 
grheh, pro^e^vely improved by small dams (and in the more favoured 
wmre) the country may even rely essentially upon ‘such surface 
the ^mat resources of the Artesian Basin as merely an 
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The problem of providing storag-e water is becoming more insistent, 
by the development of closer settlement and by the serious diminution 
of present supplies. Over most of Western Queensland it is evident 
that springs are declining; that waterholes are silting; and that supplies 
consequently are less lasting. Three factors mainly are responsible. 

1. A general decline since Pleistocene times. The springs of the 
Great Art^an Basin naturally are decreasing as the basin is more and 
more tapped by bores. But away from its margins the great springs 
seriously are becoming less. The enormous springs that feed the Gregory 
River have been declining ever since the region has been settled. A 
similar decline is noticeable in another area of very great springs — ^in 
the Bundamba Sandstone belt at the head of the Maranoa, Warrego and 
Nogoa Rivers. Carnarvon Station in that region, for example, when 
first taken up was watered entirely by surface supplies. To-day there 
is not a permanent waterhole on the property, many of the springs 
have ceased and the remainder have noticeably lessened. I have 
attempted to show (1940, pp. 51-53) that, in the region of the Gregory, 
the decline may have begun shortly after the Pleistocene, since when 
rainfalls have been less. The same is likely true of other areas. 

2. A general decline over, the past two decades. The last twenty 
years seems to have been, as a whole, a lean period for rainfall, particu- 
larly in the far western regions. It is over twenty years since there 
have been floods large enough for the waters of the Cooper and the 
Diamantina to reach Lake Eyre. In those regions, consequently, the 
floods have less volume and less power; and they tend more to silt 
than to scour. 

3. Soil erosion. Through a decline of vegetation run-off is more 
rapid and the volume of transported silt is larger than formerly. This 
decline, noticeable in many countries of the world, is here only partly 
due to such human agencies as clearing of timber and overstocking of 
pastures. There has been a natural decrease of vegetation, due to bad 
seasons, that has contributed largely to the silting processes;. 

Thus two of these factors are beyond human control and the third 
only partly is subject to arrest. The natural diminution of surface 
waters consequently must increase. Even if the next decade or the 
next few decades are of good seasons. the silts that have been accumu- 
lating in the former good waterholes may now be so consolidated that 
natural scouring may remove relatively little of the material. That 
being so the problem of providing other surface supplies is quite 
urgent in the economy of Western Queensland. 

And so to-night I have attempted to place before you a picture of 
the western portion of our own State, a land curiously unlike the flat 
lands that have been described from countries overseas. It has its own 
peculiarities of surface structures; and associated with them are 
problems of maintenance that may have to he solved by methods as 
novel as are the features themselves. I think that I am right in 
believing that in these lands we have developed semi-arid country more 
profitably than has been done in any other continent without irrigation. 
And it is comforting to think, that by progressive improvemeni^ that 
imdily can be visualised, sucl^ development can be extended considerably 
by future generations. 
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ADDITIONS TO THE MOSSES OF NORTH 

QUEENSLAND. 

By H. N. Dixon, M.A,, P.L.S. 

{Commnmicated to the Royal Society of Queensland hy 
C. T, WMfe, 2 Sth April, 1941.) 

For some time past I have been receiving specimens of mosses for 
•determination from the North Queensland Naturalists’ Club, sent by 
various collectors and mostly from the neighbourhood of Cairns. They 
continue to show an interesting bryological flora, some localities, for 
example the rain forest area and Mt. Bartle Prere, suggesting 
promising new fields of study. 

Watts and Whitelegge (1902, 1905) in their Census Museorum 
Australiensium give a number of Queensland localities; while highly 
interesting contributions to the Queensland moss flora were made by 
P. M. Bailey; but the greatest additions were made by Brotherus and 
Watts (1918). 

The present paper includes about a score of new species, together 
with a number of species — including two or three genera — ^newly recorded 
from Queensland. The newly recorded species are marked by an 
asterisk. 

Watts, in the paper mentioned above, speaks of the North Qu^ns- 
land flora as more closely related to the Malaysian than to the 
Australasian. The affinities of the new species and the newly recorded 
ones, in the present paper, are about equally divided between the 
two floras. 

I have included a number of records of mosses collected in 1922 
by T. Vaughan Sherrin, mostly in the neighbourhood of Eavenshoe, and 
sent to me by Mr. W. R. Sherrin. 

P. M, Bailey (1890) adds eight species of mo^es to his list. These 
were collected by G. J. Wild and determined by Brotherus, ail but one 
being new species. Of these, five I believe are unpublished, but I have 
not had access to the material, and have been unable to describe them. 

The types of the new species are in my herbarium. 

PISSIDENTACEAE. 

FissmENS PATXJiiiFOiirus Dix. sp. nov. 

Bryoidium. Deuse, late caespitosus, sordide viridis, sat 
Caulis circa 1 cm, longus, erassus; irons lata, circa 2 mm,, aomplanata, 
sicca dor^, propter folia fortiter demrvo^fedeata, mwem. Folia |mt- 
entia, parum conferta, 1 mm. longa, -5—6 mm. lata, breviter, 
oUmgo-omia, baud acuminata, mmie c^icmlaiaf ubique peHumde 
limbata, inte^; oonooloTf m apieulo soluta. Iimjeiia vaginmi^ 
circa 2/3 foiii attingens, apme trmmto; lamina dorsalis apmd 
angusfcata, hand deeurrmsw Cyitiiae parvae, distmd^ ehloroi^yilo^, 
regul^or^ l^m 0 ome, seriatae, iaeves^ basilars vix mutatae. 

JKJS.— n. , 
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Hab. Panning a large, dense mat on stem or root of tree, more or 
less submerged, in rain forest, TuUy R., above Tnlly Falls, 1 Oct. 1939 ; 
coU. H. Flecker (6302). 

Much encrusted with calcareous deposit, but when clear often of a 
bright green, with a succulent appearance, and in that condition showing 
the leaves strongly falcate and decurved when dry. It is very distinct 
in the large, widely oval-oblong, rather distant leaves. The broadly 
truncate apex of the vaginant lamina is peculiar. 

PiSSIDENS CAMBEWARRAE Dix. Sp. UOV. 

Semilimbidium. Sat robustus, sordide viridis, caespitosus. Cauies 
1-1-5 cm. alti; folia sat conferta, sicca crispata, 1-5-1-75 mm. longa, 
lingulato-laneeolata, breviter acuminata, cuspidate seu rohnsie api&ulata^ 
Lamina vaginans circa 2/3 folii aequans; lamina dorsalis ad basin 
ahrupte desinens; lamina vaginans sat fortiter hyalino-limbata, margines 
reliquo minute crenulati. Costa pallida, percurrens. Cellulae minirmc, 
opaeae, parietibus tenuibus, pellueidis, sat alte acute papillosae. 

Heteroicus ; flores $ nonnunquam in caule f ertili foliorum 
inferiorum in axillis siti, nunc in ramo proprio. Seta tenuis, hrevis, basi 
geniculata, circa 3 mm. longa. Theca ereeta, minuta. 

Hab. Among Hepaticae, in jungle, on soil, Cogzeirs Farm, near 
Tuliy River, Lower Tully, Sept. 1937; coll. Miss E. Henry, type. 
Cambewarra Mountain, N.S.W., coll. W. W. Watts, 22 May, 1903 (6373). 

The N.S.W. plant is identical with the Queensland specimen, though 
a slightly different form. I had given the name to the former, received 
some time ago from the collector, but as the Queensland plant is in fruit 
I have made it the type. 

F. cmmenm Broth. & Watts, the only other species of Semilim- 
bidium known from Queensland, is quite different in cells and fruit. 
The present is an unusually robust plant for this Section. The base of 
the dorsal lamina usually ends abruptly, but varies somewhat. 


PiSSIDENS MIGRO-HUMILIS Dix. Sp. nOV. 

Crenularia. Humillimus, dense gregarius, pulchre fructificans, 
viridis. Caules brevissimi ; folia oonferta, sicca hand crispata, subfalcata, 
parva, lin^niata, acute OAMminata, plenmique apiculo acuta pellucida 
termmata. Lamina vaginans medium folium superans, media lamiTta 
terminata; lamina dorsalis longe angv^tissime decurrens, Margines 
integri, omnes elimbati. Costa perpellucida, in apiculum excurrens. 
Cellulae parvae, parietibus tenuibus, peUucidis, laeves, inferiores paullo- 
majores. 

Autoicus. Flos ^ ad basin caulis fertilis situs. Seta tenuis, flex- 
no^, 2-3 mm. longa, basi ^niculata; theca minuta, ereeta, anguste 
diiptiea, in setam defiuens, sicca sub ore contraeta, urceolata. 

. Hab. Upper Mowbray R., 11 Nov. 1938 ; coll. Mrs. Sparvell (5873) . 

Very like my F. humUis from N.S.W., but on a much smaller scale,, 
amd wi& much narrower, less lanceolate leaves, and weaker nerve. 


arhareus Broth. — Hab. Jungle, CogzelFs Farm, Lower 
E. Henry, Sept 1937 (4458). 

— ^Duma Creek, Ravenshoe, Sunamer,. 
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Moenkemeyera australiensis Dix. sp. nov. 

Inter Hepaticas, etc., gregari; sordide, pallide viridis, sat mollis. 
Caules plus minnsve elongati, infra fructum saepe innovantes. Folia 
dense eonferta, 1 mm. longa yel pauUo ultra, lingulato-spathulata^ apice 
rotimdato-obhisa, Integra vel minutissime papilloso-crenulata; omnia 
elimbata nisi folia interna perichaetialia, ubi nonnunquam limbus 
rudimentarius fere obsoletus invenitur. Costa angusta, pallida, trans- 
lueens, saepius infra summum folium soluta. Lamina vaginans paullo 
medium folium superans, apice plerumque media lamina obtuse ter- 
minata. Lamina dorsalis infra angustissime decurrens, folii basin 
attingens. Cellulae minutae, obseurae, irregulariter hexagonae, 
bumillime inconspieue papillosae. Seta hrevissima, vix 1-5 mm. Tonga, 
viridis. Theca minuta, elliptica, erecta; peristomium e dentibus 16 
pvlchre rubriSy filiforaiibus, infra latioribus, dmplicibus, ntdlo imdo 
fisms, vix trabeeulatis, ubique alie, dense papill^sis, ad basin saepe 
eohaerentibus, instructum. Spori parm. Operculum baud visum, 

Hab. Rain forest, Lower TuUy, near Tully River, Sept. 1937 ; colL 
Miss E. Henry (4458). 

The undivided peristome teeth preclude Fissidens. On the other 
hand, their well developed, highly papillose structure is unlike that 
usually found in Moenkemeyera^ which, however, shows a considerable 
variety in this organ. The very short seta, however, is a definite generic 
character, and the leaves are almost identical with those of the Cameroons 
M. macroglossa Broth. 

The genus has hitherto been known only from tropical America and 
Africa, and from a single, unpublished species from Rarotonga. This 
seems a suitable opportunity to describe that species, a short description 
of which is given below. 

Moenkemeyeea raeotongae Dix. sp. nov. 

Corticola; pulchre viridis, Cellulae axis cortieales magnae, eion- 
gatae, Hneares, eurvatae. Prons circa 5 mm, longa, flabellata. Folia 
patentia, sicca leniter decurvo-falcata, inferiora ^uamata, late OTOto* 
acuminata, superiora lineari-laneeolata, peracuta, immarginata, pulchre 
aequaliter crenulata ; costa perpellucida, nitida, in apice soluta. Lamina 
dorsalis ad basin lata, abrupte terminata. Lamina vaginans circa medium 
folium attingens, apice aeuto. Cellulae parvae, perdistinetae, hexagonae, 
opacae, parietibus perpeliucidis, sat aite sed obtuse unipapilicme. Folia 
perichaetialia interna e basa late ovata abrupte lineari-subulata, mferne 
obsolete hyalino-mai^inata. 

Seta perbrevis, circa 2 mm. longa, pallida, basi genieulata. Thse<^ 
erecta, minuta, collo distineto. Peristomii dentes parvi, 
imperfecti, nunc integri nunc breviter irregulariter fii^, sab ore oriundi, 
infra trabeculati, supra leniter papillosi. Spori circa 14 Operculum 
rosteUatum. 

Hab. On bark, Rarotonga, Cook Is., Jan., 1935 j eolL A. P. Graham, 
comm. Miss L. B. Moore (23). 

A pretty little i^cies, re^mbling, like most of the genui^ S|«ie0 
of Fissidms of the Section Crenularia. It differs from the Queei«and 
species at once in tibe acute leav^ n<m-deeurrent ba^ of tike dorsal 
laroiuay celfe. The peristome ti^th are mc^y entire, but 

and une!qua% divided. 
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DICRANACEAE. 

Diceanella Dietbichiae (C.M.) Jaeg.— Millaa TVrina.^, 5 Hav 1930 . 
eoU. Mrs. Sparvell (5946). ’ ’ 

Dicbanmjqa pyonoglossa (Broth.) Par.— Eoad cutting, Beatrice R 
Cairns, 28 June, 1938; coU. H. Flecker (5004). Upper Mowbrav R* 
24 Nov., 1938; colL Mrs. SparveU (5876). i-t-oworay a., 


Dicraneluv euryphylla Dix. sp, nov. 

Humiliima ; gregaria, laetevirens. Caules pauea mm. alti, ad basin 
radiculus et protonemate obruti, moUes, densifolii. Folia 2-3 mm. longa 
paiida, citrvata, e basi concava, latiore sensim in laminam ligvZato- 
lanoeolditam, latwm, oitusa/m vel subobtiisa/m, integram. (nonnunquam ad 
apicem obtuse dentatam) angustata. Costa sat angusta, viridis inde 
obseura, latiuscula, tenuis, cum vel sub apiee desinens. Cellulae ’latae 
wioswe, ad basm elongate lineari-rhomboideae, parietibus tenuibus' 
saepe breviores, chlorophyllosae, versus apicem breviter late 
rhomboideaey manes, 

Dioica. Seta tenuis, pallida, 5-6 mm. alta; theca elliptica, parva 
^ecta, wquoMs, Imvis, paUide fusca vel fusco-viridis. Opermlum 
longirost^. Penstonnum rubrum, dentes parvi, sub ore siti, ad basin 
^a 2^^^ remote trabeculati, uhique strialati, haud papillosi. Spori 

Spar?eU*‘(5877r^"^^’ Mowbray R., 24 Nov., 1938; coll. Mrs. 

A pretty little species, distinct in its small size, wide, obtuse leaves 
and lax, pellucid, chlorophyllose cells. ’ 

S. B^^(S)'“ Hampe.-Barron Gorge, 3 July, 1936; coll. 

T. Brid.-Duma Creek, eoU. 

T. <=re*. coll. 

n/r* Menziesh (Tayl.) Par.— Eastern slope rain forp<?t 

^Bartle Frere, North Queensland, coU. H. Flecker,^ 28 Oct., 1939 

Digrajstoloma elimbatum Dix. sp. nov. 

vati 2 cm. alti, straminei, cur- 

an. snbfalcata, sicea minime mutata, diverffentia 4-^ Tnni 

acu^at? breviilscvU laiiusc^ 

acummata marines ommno ehmbaU, e medio folio qpTi<iim mnoi* 

ioraxer ^mulosi. Costa mediocriter valida, circa 40 u lata nhfnnp 

atos coocpiiiac, majoscoUc, tec 

Fimetns ignotus. 

Bavenshoe, 1922; ooU. T. V. Sherrin (10). 

■tte and in the structure of the 
eooapicwto^ stronger and weU defined in ttw 
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Dicranoloma austbo-scoparium (C.M.) Par. — On bark in rain 
forest, summit of Talbunjie, alt. 2710 ft., 12 June, 1939 ; eoU. H. Flecker 
(6085). 

DiCRANOitOMA SERRATUM (Broth.) Par. — {Syn. Dicranoloma mono- 
carpvm (C.M.) Par), Duma Creek, Eavenshoe, 1922; coll. T. V. Sherrin 
(12, 14). 

D. momcarpum, from N.S.W., is certainly, as suggested by Watts, 
the same thing, as is also an unpublished species, distributed as 
Leucoloma Harrisii Geh. ined., from Cambewarra, N.S.W. 

Lextcoloma stjbintegrum Broth. — On bark of tree. Platypus Creek, 
Cairns, 3 Jan., 1936; coll. H. Flecker, (1234). 

Dionemoloma clavinerve (C.M.) Broth. — Duma Creek, Eaven^oe, 
1922 ; coll. T. V. Sherrin (3). A very peculiar and, no doubt, rare plant. 
Most of the leaves end in the remarkable elavate tip of the nerve, which 
is easily broken off and is no doubt a reproductive organ, but in a few 
cases the upper leaves show a short, glistening, hyaline hair point, which 
was not observed by C, Mueller. 

*Campyix>pus novae-valesiae Broth. — ^Duma Creek, Eavenshoe, 
1922; eoU. T. V. Sherrin (16, 17, 21). The fruit of this species has not 
been described. No. 21 shows a few young capsules; the calyptra is 
fringed at the base. 

Campylopus Wattsu Broth. — Cairns, 13 Nov., 1935 (979). 
Barron Gorge, 3 July, 1936; coll. S. Egan (1949), Moist banks of 
CampbelFs Creek, 16 May, 1937; coU. H. Flecker (3274). Mfflaa MiUaa, 
2 May, 1939; coll, Mrs. Sparvell (5937). 

This is an unsatisfactory species. Brotherus describes it as 
^^C. (Bigidi) Wattsii,’’ and it is placed by him, in the *‘Musci'^ in that 
sul^ection of Palinocraspis. Type specimens distributed by Watts, 
under the number 366, do not, however, show a Palinocraspis nerve at 
all, but that of Eu-eampylopus. In his diagnosis, Brotherus does not 
give any description of the nerve Section. I can only suggest that the 
nerve is rather variable in its structure. In No. 979, and alS) in No. 3274, 
I have found the ventral cells in Section not much larger than the Guide 
cells, in fact, in the former, about equal in size. It is po^ble that 
Brotherus having sectioned a nerve of this character may have amuned 
it to be that of PaHnoeraspis. In any case, I tiiiiik it must clearly be 
considered to be a species of Eu-campylopus. 

Campylopus WooiiLSU (C.M.) Par. — Campbell Creek, 17 May, 1936; 
eoll. H. Flecker (1671). Beaehview, Millaa Millaa, 5 Oct., 1937; aolL 
Miss E. Henry (3981). 

Campylopus inteoplexus (Hedw.) Brid. — ^Alpine moor, Burrow’s 
Creek, alt. 1200 ft., 21 Sept, 1936; coE. H. Flecker (2341). A pretty 
form of the male plant, with slender, shining, pale grem stems, n^tJy 
eomose at apex. 

*Campyix>pus clavatxjs (E.Br.) Jaeg. — ^Duma Creek, Ravendioe, 
1922; coE. T. V. Sherrin (23). 

^Campylopus bicolor (Homsch.) var. i^ceticola (C,M.) Dix. — In 
sand on rock in stream, Herberton, 15 Jan., 1936 ; coE. H. Flecker (1^0) . 

Campylopus excusrens Dix. nov. 

lto-<^lptpylopm Sat robustus, oUv€Lcs%^. Caul^ 3-4 cm, alti, hand 
fotia cmferia, a^qucMer disposita^ sicca adprcm^^ 
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crassi, subteretes. Folia 4^5 mm. longa, e basi oblonga, param eoneava 
cirea -b i^. lata, sensim in subiilam eoncavam, strictam^, Iwtcm, intearam 
vel subinte^am an^tata. Costa vemis basin -3 nun. lata, supra RBngiT» 
angustat^ m cvspidem roh'^tum, integrum, acwtvm exmrrens Costa 
sections duces Tmgnos, eellulas mntrales pwrvas, dorsales stereidS 
exhibens. Cellulae superiores breviter rhomboideae, infra in 

tailarp reetangulares tra^euntes; basilares laxae, breviter recZtm 
lares; v^raA% ubi folu basis paullo dilatata, magnae, subquadratae sdas 
Yix distmetas, male delimitatas instruentes! ^ uoquaaratae, alas 

Fruetus ignotus. 

p JFf-A coU. H. Flecker (703) tvne 

§37^) 1937,- con. H. FleSS 

«tAm Toobey Creek plant is a more robust form, with tomentose 

the margin and excurrent point denticulate, a^d the mS 
towards apex curiously wmged with blunt, hyaline teeth. 

The habi^ ri^d leaves with excurrent nerve, and the basal structure 
are totmct. The leaves are slightly dilated at base so as to form auricles 
^ scarcely any marked delimitation of these cells, all the basai 
cells bemg peUueid, wide, and regularly subquadrate. 

hyalS’e ^ ’^th large. 

, _ Camp^fus umbellatus (W.-Am.) Bartr.— Root’s Creek track 
in jungle, 5 Jan., 1936; coll. H. Flecker (1297). “ 

LEUCOBRYACEAE. 

) Hampe.— Mt. Bartle Frere, 2 June, 
^564). The unpublished L. vesicvZomm C.M. is 
BO doubt the same thing. 

Q T serieeum (Broth.) Dix.— Barron Gorge 

3 July, 1936; coll. S. Egan (1948). A marked and pretty form (949)! 

Lbucobeyum candidum (Brid.) Hamue— Mt St>pp PaiT^c, To« 

laS I?"®®*- “ “any leaves 

dilation of one side of the nerve, producing in cross section a verv 

a^minetneal appearance, one side of the nerve being normal while the 
oaer tapered into an extremely narrow, much longer wine’ eenerallv 
inflexed. This condition was most developed about mid-leaf 
sometimes so pronounced that it could be seen in the dry state 
S af lei ’ S menibranous border or wing on one si£ 

SbeJiMll)^.’'^®^^^^^- Ba^e^shoe, 1922; eoU. T. V. 

{^14). Rrown Bav 11 ^ Sparvell 

rnml 3 rnefiii s IgS (m?^: • 

fmt ^thfe ^>eeies has not been described. Nos. 9 and 3914 
K gather smaR; the seta l-l-^IL. 

I length (deoperculate), or eviS 
mi ^4 Bot veny ^stinet 
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OCTOBLEPHARUM ALBIDXJM Hedw. — (951). 

Aetheocoemus Sghimperi Doz. & Molk. — ^Bark of tree, Campbell 
Creek, 17 May, 1936; eoll. H. Flecker (1665). 

^Leucophanes candiduk (Homsch.) Lindb.— Jungle at intake, 
Mossman Gorge, 20 June, 1937; coU. H. Flecker (3499). 

Not previously recorded from Australia. 

Leucophanes australe Broth.— Jungle, Botanic reserve, Edge Hill, 
Cairns, 30 Nov., 1935; coll. H. Flecker (1060). Jungle at intake, 
Mbssman Gorge, 20 June, 1937 ; coll. H. Flecker (3493). 

The fruit of this has not, apparently, been described. No. 1060 
bears apical jointed gemmae on the leaves. 

Exodictyon subsgabbum (Broth.) Card. — Jungle, Mt. Belienden 
Ker, 2 May, 1937; coll. H. Flecker (3134). I have no doubt that this 
belongs to Brotherus’ species, though in some slight characters it differs 
from the description, being somewhat more robust than described, wilk 
branched stems, and with a rather different subula. It certainly is 
nearer to that than to any of the known species, and the differences do 
not seem to warrant the creation of a new specie. 

CALYMPEBACEAE. 

Syrrhopodon cairnensis Broth. & Watts. — ^Upper Mowbray B., 
Cairns, 24 Apr., 1939; coll. Mrs. Sparvell (5863). 

^Syrrhopodon Kindelh Broth. & Par. (Syn. S- parvicauLm 
Bank of Burrow’s Creek, Cairns, 21 Sept., 1936 ; coll. H. Flecker (2342). 
New to Australia. Distr, New Caledonia; New Guinea. 

8, parvimulis, the New Guinea plant, is exactly the same thing. 

Syrrhopodon croceus Mitt— (952). 

Syrrhopodon (Thyridium) pascigulatus Hook & Grev.— Bark of 
tree, bank of CampbeU Creek, 17 May, 1936; coll. H. Flecker (1656). 
This may probably be S. suhfascicvMus Hampe, but it camot be 
separated from the older species. It is a fine, robust form^ with long 
stems, 10 or 12 cm. in length, 

Calymperes tenerum C.M. — On TerwMcMd bark, Low Is. Nov*, 
1928; eoll. G. Tandy (3). 

Calymperes molxuccense Sehwaegr. — Bocks in bed of stream, 
Tringilburra Creek, Cairns, 29 May, 1938; eoll. H. Flecker (4734, 4742). 
This is an unusual habitat for a normally corticolous plant. 


POTTIACEAE. 

Tortella GALYGINA (SchwaegT.) Dix. — ^Lodiaher Cre^, EidsvoM, 
Apr., 1922; coll. T. Y. Sherrin. 

Hyophila MicHOLiTzn Broth.^ — Prior Creek, Atherton, 17 Bee*, 
1938; coH. H. Flecker (5424). 

I must eonf ^ that I find it difiSeult to see the differmi^ betwe^ 
this and mvolvid (Hook.) 


BaRBULA iNMSSfA Bix. Sp. BOV 


♦Helioop^m. Fmas^ fiir«a l-§ m- eaeepl&p. 

torfe, cwm 2 
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longa, e basi eonvoluta latiore sensim in laminam laneeolato-lingulatam. 
hmd cuMimnatam, late acutatam vel sviobtmam, apieidatam angustata. 
Margines infeme leniter recwrvi, integri. Costa validiuscula, apud basiii 
circa 50 /t lata, dorso supente minute, distincte rugulaso-papiUosct' in 
apienlum saepius exeurrens. CeUulae circa 8 fi latae, subquadratae 
dmmetae, seriatae, laeves. ’ 

Cetera ignota. 

Hab. Prior Creek, Atherton, 17 Dec., 1938 ; eoU. H. Flecker (5423) . 

ii, • distinct in the colour, the more or less spirally twisted leaves 

meir form, and the finely papillose or rugulose back of the nerve. 1 
have givm the name on account of some uncertainty as to whether the 
position IS in Helicopogon or Eu-barbnla. 

PTYCHOMITRIACEAE. 

Ptychomi^um Muelleri (Mitt) Jaeg. (Syn. Braehysteleum com- 
imttatum. C.M.).— Duma Creek, Ravenshoe, 1922; coll. T. Sherrin (8). 

ORTHOTRIGHAOEAE. 

mcROMiTRiuM SCOTTIAE O.M.— Millaa Millaa, 2 May 1939- coll 
Mrs. SparveU (5944, 5945, 5999). 

Maoromiteium punipoeme Dis. sp. nov. 

M Weymouthii Broth, peraffine; rohustim: folia sicca ad in<staT- 

torta; e basi muito latiore, wata, 
a^utissvyyie cifCUTMiuitcL. ^ >— m ? 

Pructus ignotus. 

1939fSi.^i.£Sr («?“ ^ 

but the leaves, besides bein? much 
mto a very acute, often prolonged acumen 
M M. WeymoutMi they are shortly and widely pointed. The funiform 

T. “22, coll. 

genus. ' * ^together one of the most remarkable species of the 

G.M.^Mmaa Millaa, 2 May, 1939; coll. 

' I ? 
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SPIiACHNACEAE. 

Tayloria Henryae Dix. sp. hoy. 

Pusea, brevis, gregaria. Caules circa 1-2 cm. alti, simplices. Folia 
laxiuseula, supeme leniter subcomosa, 3-4 mm. longa, patenti-flexuosa, 
moflia, e basi angtistiore lineari-iaiieeolata, vel angusU spcdhidaio- 
lanceolate^* sensim breviter acuminata, peracuta, Integra vel suhintegra; 
costa inferne validiuscula, fusca, in enspidem brevissimam, aeviam 
sensim excurrens. Areolatio laxa, eelluLae superiores late rectangulares, 
parietibns tenuissimis, mollissimis; marginales angustiores; infra sensim 
laxiores. 

Cetera ignota. 

Hab. Hidden Vale, Mount Spec, Jan. 1940; eoU. Miss B. Henry 
(6751). 

The generic position of this moss is somewhat uncertain, but the 
foliation is so like that of Tayloria octoblepharis (Hook.) Mitt., that 
it is almost certainly allied. It differs in fact from that species only — 
but very markedly — ^in the leaf apex being shortly and acutely pointed, 
instead of being terminated by a long, flexuose, almost piliferous arista, 
as in T. octoblepharis. 

The leaves are very hard to moisten out, and it is po^ible that they 
are normally somewhat wider than I have observed. In any case they 
must be much narrower than in most of the allied speeias. 

BEYAOEAE. 

♦Brachymenium indicum (Doz. & Molk.) Bry. jav. — ^Post Office 
Hotel, Mossman, 20 June, 1937; coll. H. Flecker (2507). Trinity 
Beach, 15 miles north of Cairns, 13 Feb., 1935; coll. H. Flecker (4106), 

Brachymenium Wattsh Broth. — Duma Creek, Eavenshoe, 1922; 
coll. T. y. Sherrin (33) . Zoological Gardens, Edge Hill,; Cairns, ^ Aug., 
1908; coll. H. Flecker (5079). 

Bryum pachytheca C.M, — ^Upper Mowbray E., 25 June, 19^; 
coll. Mrs. Sparvell (6160). 

Beyum Baileyi Broth. — Upper Mowbray R., June, 1938; eolL Mrs. 
Sparvell (4943). 

Bryum argbnteum Hedw. — ^Eocks in bed of North Toohey Oi^ek„ 
23 May, 1937; coll. H. Flecker (3380). 

Bryum robustum Hampe. ?. — ^Duma Cr^k, Rav^iysiioe, 1922; colL 
T. V. Sherrin (34). 

I am not sure of this determination. 

Bryum sxjbtomentosum Hampe. — ^North Toohey Creek, 23 May, 
1937; coll. H. Flecker (3378). Millaa Millaa, 31 May, 1939; eolL Mrs. 
Spaiwell (6194). Tullv R., above Tully Falls, 1 Oct., 1939; H. 
Flecker (7297). 

Bryum suBPASCicuiiATUM Hampe. — ^Pine Creek, Caiim, 2 Apg., 
1936 ; colL H. Flecker (2093). A fine, robust form. 

EHIZOGONIAGS5AE. 

Mesoohaete urandm® Dix. sp. nov. 

M* tinduiatas landb. peraffinis ^ simi le ; differ! 
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Hab. Platypus Creek, 3 Jau., 1936; eoU. H. Flecker (1225), type, 
Burrows Creek, 21 Sept., 1936; coll. H. Flecker (2551). Barron Gorge, 

3 July, 1936; coU. S. Egan (1932). 

This differs from If. wndulata only in the constantly larger cells. 
In three specimens of M. undxdata, I find them constantly from 8^ to 13p. 
in width. It might be suggested that the Queensland is a diploid form, 
but in that ease one would expect other parts of the plant to share the 
increase in size, but this is not the ease. 

Whether both species occur in Queendand is uncertain. Watts & 
Whitelegge record M. widulata for Queensland, but it is quite probable 
that the size of the cells may have been overlooked, and that the plants 
may belong to the present species. 

Ehizogonium spinipoeme (Hedw). Bruch. — ^Numerous gathering. 

Ehizogonium paeamattense C.M. — ^Zerda Camp Clearing, Cairns, 

4 Jan., 1936; coll. H. Flecker (1246). Campbell’s Creek, 17 May, 1936; 
coll. H. Flecker (1673). Upper Mowbray E., 24 Nov., 1938; coU. MIrs. 
Sparvell (5890). 

Ehizogonium brevipolium Broth. — On wood, Boots Creek, Feb. 
1935; eoU. T. Carr (344). 

HYPNODENDEACBAE. 

Hypnodendeon aecuatum (Hadw.) Mitt. (Syn. H. spminervivm 
(Hook.) Jaeg.). — Several gatherings. 

Mniodendeon comatulum Geh.— Mount Bartle Frere, 6 Oct., 1935 ; 
coll. H. Flecker (863). 

This species is omitted, no doubt by accident, from the “Musci,” 
by Brotherus. It is quite a good species. 

BAETEAMIACBAE. 

♦Philonotis imbricatula Mitt. — Books in bed of North Toohey 
Greek, 23 May, 1937; coll. H. Flecker (3381). Granite rock. Fishery 
Creek, 16 Aug., 1936; eoU. H. Flecker (2172). Banks of Campbell’s 
Creek, 16 May, 1937; coll. H. Flecker (3298). All these gathering 
show numerous axillary gemmiform brood bodies. Moist rocky bank in 
jungle. Freshwater Creek, 2 Oct., 1938; coll. H. Flecker (5253). An 
in^ruetive plant. Some stems show the normal, acute-pointed leaves, 
with narrowish cells, while others have broad, more obtuse points, with 
decidedly lax cells, indicating an approach to P. laxissima (C.M.), which 
is, I feel assured, a derivative of P. imbricatida, and not a distinct 
species. 

P. LAXISSIMA (C.M.) Bry. jav. — Duma Creek, Eavenshoe, 1922; coll. 
T. V. Sherrin (43). 

P. PSEUDO-MOLLis (C.M.) Jaeg.-r-Duma Creek, Eavenshoe, 1922; 
coll. T. V. Sherrin (42). Clay bank, Johnstone E., Innisfad, 17 May, 
1936; coll. H. Flecker (1735). Jungle at intake, Mossman Goi^, 
^ June, 1937; coE. H. Flecker (3498). 

Very doubtfully distinct from P. tennis (Tayl.). 

•PHHONcms TENUIS (TayL) Jaeg.— Moist rocks, Tringilburra 
;C!!jpek, Cairns, 4 June, 1938; coll. H. Flecker (4760). Moist banks of 
Creek, 16 May, 1937; coU. H. Flecker (3267). 

a -very lax-leaved form, with the stems' 
i MM l MM ii M ii l.hjave.fcegrevest Similar, forms itom New Zealand,' 
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where the species is common and very variable, and I have no doubt 
that they are only forms of it. 

EEPODIACBAE. 

WiLDiA SOLMSIELLACEA C.M. & Broth.— Near Cogzell’s Farm, Lower 
Tnlly, near TuUy River, in jungle. Sept., 1937,- coll. Miss E.’ Henry 
<4453) . This curious, monotypie genus is only known from Queensland 

CRTPHABACEAB. 

Ceyphaea dilatata H.f. & W. (Syn. Cryphidium dUatatmn Broth, 
41ryp1iaea MwlUri Hampe). — Barron Gorge, 3 July, 1936; coll. S. Egan 
(2048). 

CYRTOPODACEAE. 

Besoheeellea ctetoptjs P. Muell. — On trees, in jungle, Zarda 
Root’s Creek track, 5 Jan., 1936; coU. H. Flecker (1285). 

PTYCHOMNIACEAE. 

Hampeella pallens (Lac.) Fleiseh.— Millaa Millaa, 2 May, 1939; 
coll. Mrs. Sparvell (5943). 

PTEROBRYACEAE. 

Teachtloma planipolium (Hedw.) Brid. — On bark of dead tree. 
Zarda Root’s Creek track, Upper Mossman Creek; coll. H. Flecker, 
5 Jan., 1936. (1291.) 

Endotrichella lepida C.M. — On bark of tree, tributary of Tringii- 
hurra Creek, 29 May, 1938 ; coll. H. Flecker (4742). Upper Murray R., 
12 Sept., 1938; coll. Mrs. Sparvell (5238.) The latter a form with 
short, almost obtuse-pointed leaves. 

Endotbichella Dietrichiae C.M. — ^Murray R., 5 Oct., 1937 ; eoH. 
Mrs, Sparvell (3915). Round Beachview, Millaa Millaa, Oct., 1937; 
coll. Mrs. Sparvell (3955). 

nov. var. longiseta Dix. Seta longior, theeam aequans. Theca 
exserta. Bark of tree, Tringilburra Creek, 29 May, 1938; colL H, 
Flecker (4727). 

In the type form-, the seta is very diort, shorter than the eap^ile, 
which is nearly hidden in the leaves. In the variety, the theca is well 
exserted above the leaves. 

Gaeovaglia liONGicusPES Broth. — On trees, Roots Creek, 5 Feb., 
1935; coll. T. Carr (342). This has probably not been eollected sinee 
the original gathering at Rockingham Bay. 

MuELLERiOBRTUM Whiteleggei (Broth.) Fleisch. — Josephine Credc, 
'2 June, 1935; coll. H. Flecker (560). Bank of Pine Creek, 2 Aug., 
1936; (2073). Mossman Gorge, 8 Aug., 1936; (2112). On rtxiB, bank 
of Campbell’s Creek, 17 May, 1936 ; (1650) . All collected by H. Ffe<*er. 

METEORIACEAE. 

Papillaeia csocea (Hampe) Ja^. — ^Millaa Millaa, 2 May, 1989; 
coll. Mrs. Sparvell (60^). 

Papsllasia elbxicablis (Tayl.) Jaeg. — ^Duma CreA, Save^hMj 
1922; eolL T. V. Sherrin (45). 

On racWs i^ate 

1937 ; call. Mra. SIparvell (3891); Bad**®, 2 
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Brotherus appears to have omitted this froih the 2nd Edition of 
the“Musci.” 

PAPiLiiAEiA REGINAS (Hampe) Jaeg. — ^Millaa Millaa, Sept., 1937;. 
coll. Miss E. Henry (3866, 3867). 

Meteorium Miquelianum (C.Mi.) Pleisch. — Burrow’s Creek, 
21 Sept, 1936; coll. H. Flecker (2345). On rachis of large pinnate 
leaf, MiUaa Millaa ; coll. Miss E. Henry (3887). 

♦Aebobryopsis ijOngissima (Doz. & Molb.) Pleisch. — In several 
gatherings, and showing much variation. I cannot separate it from the? 
wide-spread and highly variable A. longissima. No. 172, collected by 
Miss Walsh at Butcher’s Creek, is a slender, rather flaccid form, and 
might possibly be different. 

Meteoriopsis reclinata (C.M.) Pleisch. — ^Duma Creek, Eavenshoc, 
1922; coll. T. V. Sherrin (47). 

NECKERACEAE. 

Calyptothbcium acutum (Mitt.) Broth. — North Toohey Creek, 
23 May, 1937; coll. H. Flecker (3375). Bark of tree, in rain forest, 
TuUy Palls, 1 Oct, 1939; coll. H. Flecker (6296). 

Calyptothecium subecostatum Dix. sp. nov. 

Late expansum, robustura, intense viride; caules 10 cm. et ultra, 
rigidi, laxe pinnati, ramis horizontaUter divergentibtis, inaequalibus, 
strictis, obtusis, dense foKosis. ITolia fortissirm wndulata, e basi lata 
mRxime aurieulata sensim angustata, late breviter acutata, versus apicem 
distanter inconspicue denticulata. Costa perhrevis, tenuis, tertiani 
partem folii vix attingens, saepe miUa. Pructus haud visus. 

Hab. Corticolous, TringilbniTa Creek, 29 May, 1938; coll. H. 
Flecker (4935). 

A very distinct species in the habit, dense, very strongly undulate 
leaves, and almost or quite total absence of nerve. 

Neckeropsis Sparvblliae Dix. sp. nov. 

Paraphysanthus. Intense viridls, caules eomplanate ramosi, ramis 
valde divergentibus, striatis, Folia eomplanata, madida ftawd 

wndiUata, sicca irregulariter foveolata, e basi latiore, uno latere 
(superiore) late expa/mo, snbawriculato, altero late inflexo, deeurrente, 
late oblonga, valde obtusa, rotundato-truncata, apiculo aut nullo aut 
brevissime ohtuso, indistincte crenulata vel subintegra ; costa latiuaeula, 
supeme raptim angustata et infra apicem desinens. Cellulae ndmitaer 
opaoae, ova,les, parietibus pellueidis; basilares elongatae, paullo laxiores, 
eae lateris inferioris omnes elongatae, pellucidiores, ad margines sat alte 
ascendentes, Ivmium latum palMdiorem instruentes. 

Autoiea. Perichaetia polyphylla, bractae extemae late ligulata, 
intemae setaeeo-loriformes, dentieulatae, thecam praelonge superantes. 
Calyptra pilosa. 

Hab. Woolkoo, Murray R., 12 Sept., 1938; coll. Mrs. Sparvell (5237). 

Differs from the New Guinea N. nano-disticha (Geh.) and the Mlied. 
speies in the leaves not transversely undulate, the minute, opaque cells, 
almost entire apex, pilose calyptra, etc. 

^^^^^^>ENDBON^^mmTOro^^ (Hook.) Pleisch.— Millaa Millaa, 
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This appears to be new to Australia. Its distribution is Pacifle, 
from New Caledonia to Hawaii. 


LEMBOPHYLLACEAB. 


♦Camptochaete arbuscula (Hook.) var. d&flexa (Wils.) H.f. & W. 
— On stem of twining creeper, Beachview, Millaa Millaa, 5 Oct., 1937 ; 
.('.oil. Miss E. Henry (3964). 

Camptochabte ramuloba (Mitt.) Jaeg. — ^Millaa Millaa, 2 May, 
1939; coll. Mrs. Sparvell (5932). A soft, lax form. 

Oamptochaetb GRACHiis (H.f. & W.) Par. — ^Lochaber Creek, near 
Bidsvold, April, 1932; coll. T. V. Sberrin (48). 

This species has not been credited to Queensland, but it exists in 
herbaria under another name, viz., LenibophyUwm brislankum CM. 
This appears to be an unpublished name. I have seen no original 
specimen, but I have two specimens from New South Wales, collected 
by W. W. Watts, and so named on the authority of Brotherus. Obviously 
from the specific name the plant determined by 0. Mueller must have 
been from near Brisbane. 


C, gracilis differs from the otlier species of the genus in the haMt, 
which is rarely dendroid. (Brotherus denies it the dendroid _ habit 
.altogether, but I have some plants which show this habit quite distinct^. 
It is a most variable plant in many directions, the leaves may be 
obtuse, bluntly acute, or apiciilate; they may be entire or famtly denti- 
culate, and the nerve may be (usually) wanting, very famt and single, 
or short and double. 

*Lembophyllum clandestinum (H.f. & W.) Lindb. — ^Mount Bartle 
Frere 5 Oct., 1935; coll. H. Flecker (844). Jungle at intake, Mopman, 
20 June, 1937 ; coll. H. Flecker (3502). Both ^ese ^ow some difference 
from the usual form, having a very rigid habit, tapermg branches, and 
apieulate leaves. 

HOOKERIAOEAB. 

Callioostella rugiseta Dix. sp. nov. 

Atrofusea, subnitida, tapete late expansum instruep; stricta, r^ 
baud complanatis. Folia oblonga, fusco-purpurea, acuta, versus apicem 
dense, vcMdiuscvM ligemmaiim serruiata. Costae fuscae, do^ dent o. 
Ceffia^ Sticae, parietibus firnm, subincrassatis, superiores acnte 

papi^s^. ^ cra^iuseula, per 

tota^ longitudinem ' prosse ivbercvM^papiaosa. Theca subereeta, 
oblonga. Peristomium magnum, aurantiacum. 

Hab. Rocks at edge of stream of Campbell’s Creek, 19 Sept., 1937 ; 
coll. H. Flecker (3844). 

Distinct in the colour, habit, acute, densely bigeminately serrulate 
leavi, Ld rough seta. C. EaernbacM Broth, has a similar seta, hut 
the leaves are described as obtuse, and different. 


HYPOPTERYGIACEAE. 

Hvpopterygium (liOPiDiuM) Daymannunum (Broth. & Gdh.) 

BrotS-SSa Millaa, 'on wood, May, 193^ 1^79^3 
.5998, 6006). On msll trees m ram forest, M!t. Spec, Jan., 194U, eo 

TkfWK HeaJfy (6753). 

‘ pretty species. 
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Hypopterygium Muelleri llampe. — ^Round Beachview, 

Millaa, 5 Get., 1937 ; coll. Miss E. Henry (3960). Track near Palla, on 
rotten log, Mt. Spec, Jan., 1940; coll. Miss E. Henry (6734). 

The variation in the denticalation of the leaves and amphigastria 
is so ^eat that I can find no distinct lino of demarcation between this 
and H. Bcottim, and I incline to think they are not specifically distinct. 
I do not know of any other distinguishing characters. 

RHACOPILAOEAE. 

Rhacopijuum convolutacbum C.M. — Loehaber Creek, near Bidsvold, 
Apr., 1922; coll. T. V. Sherrin (51, 52). 

*Rhacopilum cristatum ll.f. & W. — Mt. Bartle Prere, covering a 
boulder, 29 Nov., 1936; coll. H. Flecker (2629). 

THUIDIACEAE. 

*Claopomum assurqens (Sull. & Lesq.) Card. — Barron Gorge,. 
3 July, 1936; coll. S. Egan (1941). New to Australasia. Distr. wide 
in India and Indo-Malaya. 

Thuidium; sparsum (H.f. & W.) Jaog. — In large, dense mats, Millaa 
Millaa, Sept., 1937 ; coll. Miss E. Henry (3901a). With a few capsules. 
The fruit is rare. 

Thttidium eureurosum (ILf. & W. ) Jaeg. — Barron Gorge, 3 July,. 
1936; coll. S. Egan (2100). 

Thuidium plumulosipirmk (Ilarnpej Jaeg. — Mt. Bartle Prere,. 
covering a rock, 29 Nov., 1936; coll. 11. Ifleckcr (2650). Murray R., 
5 Get., 1937; coll. Mrs. Sparvell (3913). ibidem, 12 Sept., 1938 (5233). 
All these are lax forms, both as regards tlu- branching and the foliation. 


BRACHYTHECIACEAE. 

Rhynchostegium patulum (llampe) Jaeg. — ^North Cedar Creek, 
Ravenshoe, 23 Dec., 1938; coll. T. V. Sherrin (5486). 

I determine this from the description. I have not seen specimens. 

Rhynchostegium inaequalb Dix. sp. nov. 

Viride vel luteo-viride ; sat robustum; eaules prostrati, sat 
regulariter pinnatim ramosi, ramis supra descrescentibus. Axis caulis 
crassus. Folia patentia, complanatula, sicca paullo contraeta et flexuosa ; 
2 mm. longa, late ovata, acute acuminata, anymmetnoa (uno margine 
fortiter, altero parum eonvexo^, apice saepe semitorto, svibmUgro - vel 
pares dentkvkito. Costa dehUis, plerumque medium folium attingens, 
ad laiits mivm convexwm propinqidor. Oellulae elongatae, sigmoideae, 
versus basin laxiores, infiimae 1-2-seriebus muUo latioribus, pellucidae. 

Pructus ignotus. 

■ Hab. North Cedar Creek, Ravenshoe, 23 Dec., 1938; coll. H.. 
Flecker (5486). 

Fairly distinct in the asymmetrical leaves, almost entire, with the 
nerve much nearer to the less convex margin. 


. ENTGDGNTAOEAE. 

^ Dix. sp. nov. 

^frandmus, miidissimm. Rami stneti,. 
:*Mia ^Imbrioata, -conoava," bVata^ 
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peracuta, saepe acmnimta, superne distincte denticiUaia-, cellulae latitis- 
culae, inferne latiores, alares multae. 

Cetera ignota. 

Hab. North Toohey Creek, 23 May, 1937; eoU. H. Flecker (3376). 

Although without fruit this belongs without doubt to the small 
group of species of which E. palUdus Mitt, is the best known. It is 
more robust and more rigid than that species, with less julaceous leaves, 
which are distinctly denticulate above and sometimes nearly all round, 
which characters bring it stiU further from E. mackaviensis C.M. 

Entodon MACKAVIENSIS C.M. — ^Lochaber Creek, near Eidsvold, Apr., 
1922; coll. T. V. Sherrin (49). 

SEMATOPHYLLACEAB. 

Acanthocladium extenuatum (Brid.) Mitt. — This is a rather 
common moss, and very variable. One of the more frequent forms is 
the slender, rather rigid plant with the cells distinctly seriately 
papillose, which has figured more than once at a Taxithelium. 

Acanthocladium rigidipolium Dix. sp. nov. 

‘§Acanthocladiopsis. Pallide viride, intus srtramineum, rigidius- 
tiulum gracile. Caulis 3-4 cm. longus, sat dense hipinTuitus, ramis et 
ramulis subcurvatis. Folia omnia mhsimilia, stricia, erecta vel patula, 
sicca parum mutata, convoluta, erectiora, 1-1-5 mm. longa, brevia, e basi 
suboorckta deltoklao-ovata, hreviter, late, acute acuminata, superne 
dense, argute, sat regulariter, suhaequaUter serrulata, ecostata; cellulae 
breviusculae, anguste lineares, inferne laxiores, alaribus numerosis, 
magnis, hyalinis vel flavidis, oblongis vel subquadratis, panetibus 
tenuibus, alas majusculas, bene notatas instruentes. Folia ramea et 
ramulina minora, brevius, latius acuminata, nonnunquam subobtusa, 
argutius serrata. 

Fructus ignotus. 

,Hab. Lochaber Creek, near Eidsvold, Apr., 1922; coll. T. Y. 
Sherrin (9). 

Distinct, from the Australasian species at least, in the rather ri^d, 
bipinnate stems, and broadly, shortly-pointed leaves, which bring it, so 
far as can be determined from the sterile plant, under the Section 
Acanthocladiopsis, hitherto known only from Africa and Japan. 

Meiothecium Wattsh Broth. — ^Near Cairns, 1 Aug., 1938; coll. 
A. Glindeman (5077). 

Acroporium ertthrofodium (Hampe) Broth. — Duma Creek, 
Eavenshoe, 1922; coll. T. V. Sherrin (60). 

Acroporium scalaeieete Dix. sp. nov. 

Laete wrens, gracile, humile. Caulis brevis, dense piimafus, ramis 
brevibus, saepe euspidatis. Folia conferta, patentia, circa 2 mm. longa, 
coneava, cordato-lanceolata, integerrima, breviter acmte cuspidata, apiee 
convoluto; cellulae pulchre chlorophyllosae, angusfissimae, inorassatae, 
laeves, ^res subito magiiae, muMae, suiqu^atae, ptdchre aurantiaeae 
sgcjsralesf.iprtjtertticrassatae. 

, , Cetera ignota. . ; i 

‘• ‘HaK Wsi'lfMaA 2 May, 1939; coll. Mrs. Spaiwdl (5935>. 
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A small, bright green plant, with ranch the habit of A. erythropodium 
(Hampe), but with narrower leaves of quite unique structure, the alnr 
cells being numerous, subquadrate, scalariform in several series, in fact 
exactly as in Dicranum ; they are however highly inerassate with very 
narrow lumen. 

. *SematophylluM' callipebum (Q-eh. & Hampe) Broth. — Duma 
Creek, Ravenshoe, Summer, 1922; coll. T. V. Sherrin (57). I name 
this with some doubt. The toothed leaves and perichaetial leaves agree, 
but the seta is much thinner than it should be. 

■♦Sematophyllum cALLiDioiDES (Hampe & O.M.) Jaeg. — Dead twig 
in jungle, Zarda Roots Creek track, 5 Jan., 1936; coll. H. Meeker 
(1299a). 

This too is not quite certain. The leaves are often rather too 
abruptly subulate, as in Warburgiella. 

Sbmatophtllum sapeoxylophilum (C.M.) Broth, forma robusta.— 
Upper Mowbray R., June, 1938; coll. Mrs. Sparvell (4948, 4949). This 
is evidently the form recorded by Watts from Frenchman’s Creek. 

Sematophyllum caespitosum (Sw.) Mitt. — ^Lower Tully, in jungle. 
Sept., 1937 ; coll. Miss E. Henry (4454). 

Sematophy,llum aciculum (C.M.) Dix. — ^Loehaber Creek, near 
Bidsvold, Apr., 1922; coll. T. V. Sherrin (55). 

Trichosteleum uamatum (Doz. & Molk) Jaeg. — On bark of tree, 
Tringilburra Creek, 4 June, 1938; coll. H. B’lceker (4763). 

Trichosteleum x^allidum Dix. sp. nov. 

Humillimum, condensatum, albescens, pinnatum. Folia undique 
patentia, baud complanata, sicca flexuosa, pautlo falcata, parva, sericea ; 
e basi vix constricta anguste cUongo-lanceolata, concava, mde semim 
tenai-acuminata, fiUfonma, integerrima; eellulae pellucidaCj mgnstis- 
simae, nunc omnino laeves, nunc sparse, acnie, spicidose umpapiUedae. 
Alares magnae, tenerae, vesiculosae. 

Autoicum. Perichaetii folia caulinis similia sed majors, longiora, 
sensim longe filiformia, denticulata. Seta circa 1 cm., laevis. Theca 
pendula, minwta, vix -Siom longa, ovata, pallida; operculum breviro- 
stratum. 

Hab. Duma Creek, Ravenshoe, 1922; coll. T. V. Sherrin (59). 

A distinct, pretty little species, very pale in colour ; T. elegantvZmi 
Broth. & Watts has broader, toothed leaves, a roughish seta, and the 
capsule “majuscula”; here it is very minute. 

Taxithblium kerlvnum (Broth.) Broth. — ^Near Tully River, Lower 
Tully, in jungle. Sept. 1937; coll. Miss B. Henry (4452). 

Taxithblium novae-valesiab (Broth.) Broth. — ^Dpper Mowbray R., 
11 Nov., 1938; coll. Mrs. Sparvell (5879). On dead wood, track to falls, 
near Mt. Spec, Jan., 1940; coll. Miss E. Henry (6739, 6740). 

Hlossadelphus dimorphus Dix. sp. nov. 

pulchre viridis. Caulis cemplanaius, 2-3 cm. longus vel 
Aitaa, 3 tn-m. latam instruens, rctimis pmicis miwuiis. Folia 
aa; «Qica Iraiter longitudinaliter plicata, 1-5 mm. longa, 

wMe asywmtrka, apiee 
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rotundfUa, obtusissima/ margiaes pkcM, superae miautissixae cteQulato- 
dentieulati. Costa nulla. Cellulae superiores Uneari-fusiformes, 
elongatae, laeves, parietibus tenuibus, inferne smsim Langiores, parum 
latioi'eS) basilares et alai'es vix nvutatae, omuos valde chlorophyllosao. 
Folia ramea multo minora, late obtuse aeutata, argute derdiculata, Cetera 
nulla. 

Hab. On twining shrub, Millaa Millaa, 5 Oct. 1937 : coll. Misg E. 
Henry (3964b). 

A single stem, with Camptoohaete arbuscula. 

Except for Ectropotkeakm serrifolmm. Broth, and Watts, which 
was placed later by Brotherus in Glossadelphus, and in my opinion a 
rather doubtful alteration, this is the only Australian species of this 
rather unsatisfactory genus. It is very marked in the eomplanate, 
broadly oblong, very obtuse stem leaves, and the very small, almost 
mierophyllous branches, having small, more or less pointed, serrulate 
leaves. 

Macbohymenium MiTBATUM (Doz. & Molk.) Pleisch. [Syn. 
M. rufum (Heinw. & Hornsch.) C.M.] — ^Millaa MiUaa, 2 May, 1939; 
coll. Mrs. Sparvell (5964). 

HYPNACEAE. 

*I1yi*num gupressifobme Hedw. var. filiforme Brid. — ^Millaa Millaa, 
Sep. 1937; coll. Miss B. Hemy (3881). 

Hypnum subchbysogastbr (Broth.) Broth.— Upper Mowbray E., 
31 May, 1939; coll. M,rs. Sparvell (6166). 

Eotropotheoium sodale (Sull.) Mitt. — ^Endeavour E., Queensland, 
1883; coll. W. A. Persieh; herb. W. Mitten. 

•Ectropothbciom Moritzii (C.M.) Jaeg. — ^Majuba Palls, Mt. 
Bartle Prere, 29 Nov. 1936; coll. H. Flecker (2658). I have also a 
specimen of this from Sydney, N.S.W., coil. Eev.-Collie, ex herb. 
Mitten. It was sent unnamed from the New York Bot. Garden. I 
cannot separate these plants from the Malayan species, though it is 
rather surprising that it has not been recorded from the intermediate 
regions, e.g.. New Guinea. 

Ectbopothecium umbiuoatum (C.M.) Jaeg. — ^Eain forest, Mt. 
Tyson, 16 Feb. 1939 ; coll. H. Flecker (5665). 

:^ctropothecium serbifolium Broth. & Watts. — On tree roots over 
wateriiall, Boot’s Creek, near M}onamona Mission Station, 8 Oct. 1939; 
coll. H. Flecker (6295). On granite boulder, stream of Fishery Greek, 
16 Aug. 1936 ; coll. H. Flecker (2164). 

Isoptbryoium taxirameum (MStt.) Jaeg.— (Syn. Isopterygium 
robust um Broth.) — Surface of rock in jungle, Smithfield range; poll. 
H. Flecker (3403). I- robustum Broth, is surely Gie same thing; it is 
a slightly robust form only. 

Fleischer and Brotherus say of this wide-spread species that it has 
the leaves spiculose at the back with the prominent ceil ends. I have 
never detected this, and have no doubt it is an error of observation. Mr. 
Bartram screes with me in this, 

' ;A^^ (C.M.) Jaeg.— Murray E., 5 Oct., 

l^^l ej^Bi liSrh (3911).. Cogzell’s Farm, Lower Tully, near 
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Tully R., in jungle, Sept., 1937; coll. Miss E. Henry (4454). Tringil- 
burra Creek, May, 1938; coll. H. Flecker (4764). 

IsoPTEKYGiUM CANDIDUM (C.M.) Jaeg. — ^Woolkoo, Upper Murray, 
12 Sept. 1938; coll. Mrs. Sparvell (5242). This seems to agree quite 
well with the species, except that the colour is not whitish, but bright 
green. I tbnik it is only a form of this species. 1 much doubt if it be 
distinct from the Pacific i. molliculuni (Sull.). 

POLYTRIGHAOEAE. 

*PsiLOPiLUM AUSTRALK (ll.f. & W.) Jaeg. — ^Hillci’cst, Millaa Millaa 
Rd., Cairns, 28 June, 1938; coll. H. Iflecker (4902). Not, I think, known 
from Queensland. Its most northerly record. 

Dawsonia LONGiSETA Ilampe. — Duma Creek, Ravcnshoe, 1922; coll. 
T. V. Sherrin (63). 

Dawsonia polytrioijoides R. Dr. — Duma Creek, Ravcnshoe, 1922; 
coll. T. V. Sherrin (62) . 

BEFEBBNCBS. 

Bailbt (1890).— Synopsis of Queensland Flora, Third Supplem'ent, Second Addenda. 
Bbotherus and Watts (1918). — Proe. Linn. Soc. N.S.W., Vol. XLni, p. 544. 
Watts and Whiteleqob (1902). — ^Proc. Linn. Soe. N.S.W., Vol. XXVII., p. 369. 
Watts and Whiteleqgb (1905). — Proe. Lin. Soe. N.8.W., Vol. XXX, Sepploxncnt. 
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THE DEVONIAN TABULATA OF DOUGLAS 
AND DRUMMOND CREEKS, CLERMONT 
QUEENSLAND. 

By 0. A. Jones, M.Sc. (Cantab, and Qld.), Department of Geology, 
University of Queensland. 

(Plates I.-III.) 

{Communioated ia the Royal Society of Qmensland hy 
D, Hill, M,8c., Ph,D,, 28ih April, 1941.) 


SUMMAJBY: 

This paper is a companion to a paper! on the Rugose corals of this 
district published by Dr. Dorothy Hill in the Proceedings of the Society 
in 1939, It describes the Tabulate Corals collected by her and those in 
the collection of the Geological Survey of Queensland. The following 


genera and species are recorded and described: — 

Favosites Lamarck p. 42 

Fcuuosites hryam Jones p. 42 

Favosites hitidus Chapman p. 43 

Alveolites Lamarck . . . . . . p. 43 

Alveolites snhorhimlwris Lamarck p* 44 

Tfmmmopora Steininger p. 45 

Thamnopora meridionalis (Bth.) var. minor var. nov. . . p. 47 

Thamnopora foliafa sp. nov p. 48 

Striatopora Hall p. 49 

Striatapora 1 hillae sp, nov p. 50 

Striatopora f plumosa, sp. nov. P-51 

Oephuropora Etheridge . . . . P-51 

Oepkuropora duni Etheridge p. 54 

Scoliopora Lang, Smith & Thomas . . p. 55 

Scoliopora flexa sp. nov p. 56 

Syringopora Goldfuss P-57 

Syringopora cf. spelaemus Etheridge . . p. 57 


Thamnopora meridicmaUs^ (Etheridge) although not oecnirring in 
the area is redescribed (p. 46) to facilitate the description of the new 
variety., The species of ScoUopora is the first reeo>rd of that genus for 
Australia and Gephwropora dmi is recorded for the first time from 
Queensland. 

Age of the Idmesioms: Dr. HiU in her paper gave a summary of 
the previous work to which account the reader is referred, and determine 
the age by the Bugosa to be Lower Middle Devonian and probably the 
upper part of the Lower Middle Devonian, i.e. Upper Couvinian, 

All the species of Tabulata are purely Australian. Fmos&es 
bryani occurs in the Receptactilites Limestone at Ya^ which is fairly 
high in the Couvinian, and in the probably Lower Devonian Garra 
near Molong, F, fiMdm occurs at De^ Ore^ and Goop^^s 
Walhalla^ Tietemj which m Upper Silurian [? Devonito] . 
mbwbmmris occui^ throu^out the Devonian of Europe. Thmxmopora 
meridimedhy&T. amm is close to T. rmr^&omMs frmn the Upper MMdle 
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Devonian Burdekin beds and is also close to an nndescribed species from 
the Middle Devonian of Buchan, Victoria. Tham,%opora foliata occurs 
in the Couvinian of Silverwood, Queensland, Striatoporaf Jidlce and 
Striatoporaf plumosa are not closely comparable with any deesribed 
species and though in size of the eoralla they approach the Upper Silurian 
8. haM, little weight can be placed on such a comparison. Q-ephwopora 
duni occurs in the Bluif limestone (base of Couvinian) and the Ourra- 
jong limestone (400 feet above the Bluff) at Taem'us, N.S.W., and 
also in the Middle Devonian of Buchan, Victoria. Of the European 
species of QepKuropora described by Lecomptc it is closest to Q- 
rimll&mi which occurs in the middle and upper part of the Couvinian 
ScoUoporct fienoa is not clearly comparable with any described species, 
but species of this genus occur in the Givetian and Frasnian of Belgium 
and in the Devonian of Germany. 8yrmgopora, spelaeaMcs occurs in 
the Couvinian of Wee Jasper, N.S.W. and yS. eifelenm, which it 
closely resembles occurs in the Upper Couvinian and Lower Givetian of 
Europe. 

The age then is clearly Couvinian but it is difficult to place it more 
closely, as only one of the species, AVvecMtefi mhorbicidaris, occurs out- 
side Australia. But the relationship of Qephuropora dum and 
Syringopora spelaeanus with European species together with the general 
assemblage suggest it to be the upper part of the Couvinian. This is in 
agreement with Dr. Hill’s determination based on the Eugosa. 

MADREPOEARIA TABULATA. 

Family Pavositidab. 

Genus Favositbs Lamarck. 

Fmiosites Lamarck 1816, p. 204; Smith and Qullick, 1925, p. 117; 

Jones, 1936, p. 2. 

Genotype: F. gofhlcmdicus, Lamarck, 1816, p. 205. Silurian of 
Gotland. 


Favositbs beyani Jones. 


PI. I, Fig. 1. 

Fmodtes iryam Jones 1937 ; pp. 96, 97 ; pi. xv. figs. 3-6. 

Favosites bryam Hill and Jones 1940; p. 190; pi. v, figs. 2a, 2b. 

HoMype: (by original designation). The specimen in the 
Australian Museum F. 5550 from the Middle Devonian of Good Hope, 
Yass, N.S.W. 


Diagnosis: Favosites with small moderately thick walled polyhedric 
COTallites, long, slender, ^arply pointed septal spines, one row of 
emcular mural pores, and fairly numerous tabulae, which 'are mostly 
complete. 


Desenption of Clemwnt Specimens: All consist of fragments of 
colonies — ^flat pieces of small thickness, probably erfoliation flakes, so 
the external form is unknown. The corallites have a diameter of 
. L25 imn,, the wells are moderately thick; long sharply pointed 
*‘***”^' , ^ow in the longitudinal section. The mural pores ha''^'® 
eyved i^only one plane where they are in two rows. The tabulae 

inecanplete and inosculating about 
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Eemarks: The Clermont specimens agree well with, the holotype and 
other Taemias material except that in the Clermont specimens the mural 
pores in the only place where they can be seen are in two rows. In the 
Taemas material they are usually in one row but occasionally in two. 

Locality: Douglas Creek, Clermont (Univ. of Q. collection, P. 
3964) and probably Geol. Surv. of Q. collection, 66. F. 3965-6 (Univ. 
of Q. collection) are placed in this species on m'aeroscopie characters. 

Favosites nitidus Chapman. 

PI. I, Pig. 2. 

Favosites nitida Chapman 1914, p. 309, pi. liv, figs. 21-23 ; pl. Iv, figs. 
24, 25. 

Favosites mtidd Jones, 1937, p. 93, pl. xiii, figs. 4, 5. 

Favosites nitidus Hill & Jones, 1940, p. 198, pl. vi, figs. 3a-e. 

Diagnosis: Favosites with small, erect polyhedric corallites, blunt 
septal spines which axe very irregularly distributed and may be entirely 
absent in parts of the coraUum, one row of large circular mural pores 
and fairly numerous complete tabulae. 

Remarks: Two specimens from Clermont are quite typical of the 
species. Septal spines are numerous. A third badly preserved 
specimen is doubtfully included. 

Locality: South Limestone belt, Clermont, Por. 73, Par. Copper- 
field (B\ 3967, P. 3968 University of Queensland Collection, collected 
by D. Hill). The dotuibtful specimen is in the Geological Survey of 
Queensland Collection, No. 21, and is from Douglas Creek, Clermont. 
F. 3969-81 (Univ. of Q. coUeetion) are placed in this species on 
macroscopic characters. 

Genus Alveolites Lamarck. 

Alveolites Lamarck, 1801, p. 375. 

Alveolites Smith, 1933, p. 135. 

Alveolites Lecompte, 1933, p. 7 ; 1939, p. 17. 

Alveolites Hill, 1936, p. 33. 

QenoleoiKJftype: Alveolites suhorhicvlaris Lamarck, 1801, p. 376. 
Upper Devonian, Prasnian. Near Dusseldorf, Germany. See Smi^ 1933, 
p. 135. 

Diagnosis: Massive, ramose or encrusting Tabulate corals, 
frequently growing in superimposed layers. The corallites grow out 
horizontally from one or more centres or diverge from an axis. Usually 
the corallites are small, semikmular or sub-tiiangular in section; ^ey 
'are more or less compressed, and open to the surface by oblique calices, 
each with lower lip projecting. The wall may be thin or dilated; the 
septa when present are represented by spines. The tabulae are complete 
and thin, and the mural pores are wide and distant. (Emended from 
S. Smith, 1933, p. 135.) 

Remarks: The genus Alveolites has recently been discussed by 
Lecompte 1933, 1939; Smith 1933, and Hill 1936. Lecompte dealing 
with a wealth of material has described the variation in each i^eci^ 
and Miaa Hill has made the first observations on the microscopic 
structure of the skeleton, basing these on material from the Bifd and 
Western Australia. 
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My observations on the single specimen from Clermont confirm 
that the fibres of the wall diverge from the “median dark line” which 
is median or almost so in those corallites which are more erect and 
sub-polygonal in section, and commonly sub-median in those which are 
reclined and semilunar in section. But contrary to Miss Hill’s observa- 
tions on the Eifel material, when sub-median it is more commonly 
nearer to the upper surface of the wall, though frequently nearer to 
the lower surface. My observations on a specimen from Torquay are 
similar. The fibres cannot be seen in longitudinal section nor can the 
structure of the septal spines. In the Clermont specimen the wall 
where cut tangentially shows in two places hints of the streaky 
appearance described below (p. 52) and thought to be due to the 
septa having exceedingly short lamellar bases, but it cannot be regarded 
as certain. 


Alveolites suborbiculabis Lamarck. 

PI. I, fig. 3. 

Alveolites sitiiorhicularis Lamarck, 1801, p. 376. 

Alveolites suborbicidans Smith, 1933, pp, 137-138. 

Alveolites suborbieulcms Lecompte, 1933, pp. 15-26 ; 1936, pp. 6-9 ; 1939, 
pp. 19-22. 

AlveoUtes svJ}orbicvlaais Hill, 1939 (b), p. 145. 

Neotype: (chosen by Smith, 1933, p. 138). The original of 
Galcmwporo> spongites var. tuberosa Qoldfuss, 1829, pi. xxviii, figs, la-b ; 
Upper Devonian of Bensberg, near Cologne, in the Qoldfuss Collection, 
Bonn University. (Lecompte 1936, p. 7 and pi. 1, fig. la, described and 
figured this specimen as the original of fig. Id of Qoldfuss; it is clearly 
the same specimen as cited by Smith since Lecompte 'a fig, la, pi. 1 is 
identical with Smith’s figs. 1 and 2, pi. 11). 

Diagnosis; Alveolites whose small corallites have thick or thin 
walls and are semi-lunar, sub-triangular or rarely sub-polygonal in 
section; septal spines abspt or represented in some corallites by a 
■a vertical row of strong spines or by a number of rows of small spines; 
mural pores uniserial, confined to the small sides of the corallites. 
(Based on Smith, Hill and Lecompte). 


Description of the Clermont Specimen: The corallum is encrusting 
on a colony of Gephuropora and is 6 cm. by 6 cm. by 2 cm. high. The 
corallites diverge from a number of centres. The corallites are almost 
all reclined and in section are semi-lunar, rarely sub-triangular or 
sub-polygonal, 0-6-0-9 mm. in their longer and 0-6-0*5 in their shorter 
direction. _ The dilatation of the walls varies in different parts of the 
corallum, in places it is considerable (0-3 mm.) in other places slight 
(0-1 mm.). Septal spines are developed irregularly, some corallites 
showing none at the level of the sections, others as many as five ; the 
spines are short and rather thick, single strong spines not observed. 


The mural pores are nmdserial, usually at the lower angles of the 
corallites, of the order of size of 0-15 mm. diameter. The tabulae are 
not numerous, very irregularly distributed, as far apart as 2 mm. and 
^ close as 0-2 mm.; they are complete, most usually horizontal but 
“^-quently inclined. 

rk^: Jjeep^mpte (1939, pp. 9-16) has made a valuable study of 

corals and indicates the limits of 
'"^ in a species. In the same work 
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(pp. 22-23) he divides A. svborhicularis into thi;ee formae on the type 
of corallum. Accepting this division into formae the specimen described 
above would be placed in forma gmmans (p. 22, pi. 1, figs. 1-12). 
Whether this division into formae can be applied to Aiustralian material 
must await further collection and examination. 

In size of corallites the Clermont specimen is slightly smaller than 
the holotype, but Lecompte (1933) studying a wide range of material 
gave 32 to 17 corallites in a distance of 10 mm. in a longitudinal 
direction and about 20 in a transverse direction. Smith, studying the 
syntypes, concluded that septa are represented by one vertical row 
of spines, but Lecompte, studying both s3Titypes and other material, 
concluded that they are represented by small granular spines in vertical 
rows bPt that the median spine on the lower face is often larger than 
the others which do not appear in all corallites of any one section. 

In the Clermont specimen the septal spines appear most frequently 
as dots (cross sections) in the longitudinal section, although they are 
present in several cordlites in the transverse section. I was in some 
doubt whether these dots and projections were spines or due to recrystal- 
lisation, but in some the yellowish tinge characteristic of dead coral 
tissue can be observed, so that some if not all are spines. The most 
observed in one eorallite in transverse section was five while Lecompte 
observed as many as eight in a paratype (1936, p. 8). 

The number of tabulae varies greatly both in different specimens 
and in different parts of the same specimen. For the holotype Smith 
says they are lees than 0-5 mm. apart. Lecompte says usually 26 in 
10 mm., but that he observed up to 4 in a mm. in which ease they were 
very regularly spaced. This then is a point in which the Clermont 
specimen differs from the European material for in it the tabulae are 
very irregularly spaced, varying from 2 mm. apart to 0-2 mm. apart. 

Locality: For. 73, Par. Copperfield, Clermont, Queensland (Univ. 
of Q. coll. P. 3959). 

Genus Thamnopoba Steininger. 

Tharmopora Steininger, 1831, p. 10. 

Pachypora Lindstrom, 1874, p. 14. 

Thamnopora HiU, 1937, p. 56. 

Genotype: AlveoUtes cervicomis de Blainville, 1830, p. 370, Middle 
Devonian, Eifel. 

Diagnosis: Ramose or laminar Tabulate corals in which the cylin- 
drical branches may be flattened and coleseed, the corallites are 
typically polygonal, and diverge from the axis of the branch and usually 
open normally to the surface ; the eorallite walls are dilated throi^hout, 
and the dilatation increases distally, typically the growth lamination 
in the sclerenehyme of the wall is obvious, while its fibrous nature is 
not; septal spines may or not be present and mural pores are usually 
large. (Emended from Hill 1937, p. 56.) 

Eemarks: For synonomy and genolectotype see Hill, 1937, p. 56. 
Lindstrom, 1874,. founded the genus Pachypora for a Silurian species, 
P. lam^Mcorms from V^isby, Gotland. Ijater writers put other specif 
including Alveolites cervicorins de Blainville, the ^notype of Tha/mno- 
pora in this genus. Lindstrom, 1896, disagreed with them stating that 
the structure of. the sclOTenchyme in Pachypora was essentUdly different 
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from that in. other genera of the Favositidae. Hill, 1937, regarded 
Pochypora as a synonym of Thcmnopora, observing that the growth 
lamination obscured the fibrous nature of the walls. Leeompte, 1936 
pp. 9-34, examined the type of ^‘Faivosites” ceruicorms (which after- 
wards in 1939, he referred to Thamnapora} and specimens of Lind- 
strom’s own material of P. IcmeUkomis. He figured thin sections of the 
walls of both, some highly magnified, and discussed the wall structare 
in detail. He concluded, p. 30, that probably Pmhypora is distinct 
from TJumnopora on the basis that the structure of the sclerenehyme in 
TJumncpora is a layer with a structure “on barbes de plumes,” i.e., like 
the feathers of a quill, and another layer with a radiating fibrous struc- 
ture, while the structure in Pachypora is finely laminated concentric to 
the ealices. 

I have had the opportunity of examining only a few sections of 
T. cervicorms but after careful study of Leeompte ’s reasoning and of 
his excellent plates and study of thin sections of topotypes of 
P. lamelUcamis I am of the opinoin that there is no essential difference 
between the structure of the two genera, that while the structure in 
P. lamellicomis is finer than in T. certMcarms both are produced by 
reerystallisation making the growth laminae more conspicuous than the 
fibrous trabecular structure, and that this suppression of the fibrous 
structure has proceeded further in P. lamellicomis. This is the inter- 
pretation expressed by Miss Hill, 1937, p. 56, ami in correspondence 
with M. Leeompte but is not accepted by the latter. 

An important paper by Bryan and Hill, 1941, shows this interpre- 
tation to be correct. They show that in Hexacorals the mechanism of 
growth is spherulitic, each trabecula of the vortical skeletal elements 
and each horizontal element being a spherulite, plumose and pilose 
aggregates respectively. They point out, hirther, that while the skeleton 
of the Rragosa, the Tabulata and Heliolitida are caleite and were pre- 
sumably deposited as caleite (not aragonite as in the Hexacorals) they 
are fibrous and their septa trabeculate and thus it may safely be assumed 
by analogy that their skeletons were produced by spherulitic crystallisa- 
tion. Two types of concentric lamellar banding, which interrupt the 
fibres, were observed by them in Hexacorals, the larger, more conspicuous 
and less regular of which they consider due to irregular growth of the 
organism, and the smaller, more delicate and remarkably regular 
alternations as due to rhythmic deposition of skeletal material, the 
rhythm being induced by alternate periods of quiescence and active 
feeding during the hours of daylight and darkness. 

Thus Thimnopora must originally have had a fibrous structure in 
common with the rest of the Tabulata, and it is easy to understand that 
reciystahisation would obsoure that structuire so that the rhythmic 
lamination would be relatively more prominent. 

At Clermont two species of Thamnopora occur. One of these is 
close to T. meridionaUs (Nicholson and Etheridge). As no description 
of the latter has appeared since 1892 and aa I have had the opportunity 
of examining some of Etheridge’s original material, the species is 
redescribed and figured here : 

, ■ . TBW.MNOPOR.V MERiDiONAMs (Nicholson and Etheridge). 

PI. I, figs. 4-6. 
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Syniypes: Nieholson and Etheridge’s syntypes are in the British 
Museum (Natural History) Nos. 90239a, b, 90241 'and are unobtainable 
at the present time owing to the European war. The species is inter- 
preted here on specimens which were figured with the syntypes by 
Etheridge, 1892, on other specimens named by Etheridge, and additional 
material from Burdekin Downs. These specimens are in the collection 
of the Geological Survey of Queensland, F. 1645 (Etheridge fig. 15), 
F'. 1651 (fi^. 14), Dg and Dg (sections only) and in the collection of 
the University of Queensland. Another specimen apparently named by 
Etheridge is labelled Dj but is not the one from which the section D, was 
cut. It is excluded from T. meridwriMis as it is a miueh larger form. 

Diagnosis: Thamnopora branching dichotomously at distant 
intervals, with small oorallites, no septa, few but large mural pores and 
few but complete tabulae. 

Description of Etheridge’s Specimens: The two figured specimens 
differ in the diameter of the branches, one being 2 mm., the other & mm. 
All the coralla are embedded in limestone. Diehotonous branching can 
be observed in one place. The sections show the diameter of the corallites 
to be about 0-5 mm. in the axial region, increasing rapidly when the 
corallites diverge towards the surface of the coralla, to reach a diameter 
o f 0-75 mm. at the ealices. The diameter of the ealiees is greatly reduced 
.by thickening and their original polygonal outline is not always dis- 
cernible. The ealiees are only slightly oblique, opening almost at right 
angles to the surface. The eorallite walls are thickened throughout, 
slightly in the axial region, but the thickening increases rapidly towards 
the ealiees. Septa are absent. Mural pores are rare and apparently 
irregularly disposed. They are placed in the walls of the corallites, are 
circular and large. The tabulae are few, irregularly distributed, thin, 
complete, sometimes 0-5 mm. apart. 

Remarks: Nicholson and Etheridge record this species from the 
Panning River, Burdekin Downs, Arthur’s Creek (Burdekin Downs), 
and Regan ’s. Northern Railway ; Middle Devonian. A variety (described 
below) occurs at Clermont. 

T. meridMnalis is very close to T. (?) vermicularis (McCoy) as 
described and figured by Lecompte 1939. In the latter, however, the 
ealices are smaller and very oblique, charactes in which the Clermont 
variety resembles it more closely. T. meridiondUs is smaller than T. 
diibia (de BlainviUe). 

Thamnopokv mebidionalis; (Nicholson and Etheridge), 
var MINOR var. nov. 

PI. I, figs. 7. 

This variety differs from T. m&ridJionoMs in branching more fre- 
quently; the average diameter of the branches appears smaller, some 
being as small as 1-5 mm., while the largest observed is 6 mm. wide and 
2 mm. thick, but about 2 mm. is the most usual; branches are more 
frequently flattened ; the ealiees are much more oblique being like tho^ 
of T. (?) verrmoutaris in this respect. The diameter of the corallites is 
also smaller, being Oi-25 mm. in the axM portion and almost 0-5 mm. at 
the calico. This variety is also veay like an undeseribed form &om 
Btosdian, Victoriaij 'bflfc in the lAtter corallitss open Mmost at right 
.angles to 'tl|e • .■ ■ ■ 
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Locality: Por. 73, Par. Copperfield, Clennont. (P.4039, P.4044, 
P 4045, UniTersity of Queensland collection.) 


Thamnopoba pouata sp. nov. 

PI. II, figs. 1-3. 

Pachypora meridlonoMs Richards and Bryan 1924, pi. xvi, fig. 2 ; non 
Nicholson and Etheridge 1879. 

Edatype: P. 4104. University of Queensland collection ; from near 
Oakey Creek, Silverwood, Queensland, Couvinian. 

Diagnosis: Thanmopora, in the form of thin undulating laminae 
which may bifurcate. Oorallites small and diverging from an undulating 
surface. CoralUte walls greatly dilated except for a narrow zone at tiie 
axis. Oorallites polygonal to round or slightly elliptical at the axis, 
round at the periphery. Septa absent. Mural pores small and rare. 
Tabulae complete, rare. 

Description': The corallum is in the form of thin laminae, 3 to 
6 mm. thick. The laminae are mainly undulating but sometimes take a 
sharp turn of about a right angle. The laminae may divide dichoto- 
mously but, as far as observation of limited material indicates, only 
rarely. The oorallites diverge outwards in both directions from the 
median surface of the laminae ; in the centre of the laminae the oorallites 
run parallel to the median surface, this layer consisting of usually two 
or three, but sometimes four eorallites; these usually turn sharply at 
right angles so that the calices are only slightly or not at all oblique ; 
in some parte, however, the eorallites diverge at an angle as low as 60 
degrees to the median surface, and the calices are then oblique. In 
this median portion of the laminae the corallite walls are thin or slightly 
dilated. The eorallites expand considerably in diameter when they 
diverge from the axial surface and the walls become greatly dilated. In 
the undilated axial region the eorallites are rounded rarely polygonal 
or oval, about 0-25 mm. in diameter; at the surface their diameter iM 
about 0-75 mm., but the walls are about 0-2 mm. thick, leaving the lumen 
about 0-35 mm. in diameter. On the surface or in a tangential section 
the calices appear as round openings set in the dilatation of the walls. 
Septa are absent. Mural pores are rare and have only been observed 
as occasional breaks in the wall in the median portions of cross sections 
of laminae. Complete horizontal tabulae can oocasionally be observed. 


Bemarks: I have had great difficulty in determining the genus to 
which this form should be referred. In external appearance it agrees 
very closely with “Ooenites expansus^’ de Koninck, and only thin sections 
show it to be distinct from the latter. The difficulties were increased in 
two ways — ^first the loss by fire of the de Koninck ’s types and the fact 
that all topotypes of C. expansm that I have examined are silieifled and 
badly preserved, and secondly the genus Coenites has not been redesoribed 
from thin sections of topotypic material. Bichwald, 1829, created the 
genus and described two species C. junipermus and C. intertextus. He 


gave a diort description and a figure of C. intertextus; the genolectotype 
is C. jumpermus (see Bassler 1915, p. 254) topotypic material of which 
has never been figured. Forms identified as C. jvmperinus from other 
l^^ittes have been described and figured by several authors; these agree 
wald’s description in being lamellar and having semi-circular 
liecompte (1933j pi. 10, 1939, p. 62) summarised 


DEVONIAN TABULATA OF DOUaiiAS AND DEUJIMOND CREEKS. 49 

the earlier work and gives the following diagnosis: “Corallum tabulate 
branching, lamellae or massive, but in this last case Wly zoned. 
Corallites conical, with very limited development, in consequence of the 
rapid thickening of the walls, leading to the progressive constriction of 
the visceral chambers and causing a precocious senility. Oaliees semi- 
lunar or horseshoe shaped. Tabulae few. Mural pores rare. Septa occa- 
sionally represented by three processes in the calices.” Li the absence 
of a description and figures of the genolectotype I am following 
Lecompte’s diagnosis. It should be noted, however, that this diagnosis 
excludes such forms as CoemiUs s&riatopom (Ed. 'and H.) (see Oakley 
1936, p. 20). On this diagnosis Coenites bears a similar relationship to 
AlveoUtes as does Thamncpora to Fav&sites, except that the corallites of 
Coenites are of more restricted development than in TJummopora. 

Thus Thamrwpom foUasta is like Coenites in its growth form and 
like Thamnopora in all other characters, and I therefore propose to 
emend the diagnosis of Thamnopora, as above p. 45, to include laminar 
and encrusting forms. 

The holotype was figured by Richards and Bryan (1924, pi. xvi, 
fig. 2) as Pachypora nuinMonalis the identification being made without 
thin sections and the crystallinity of the limestone obscuring the fact 
that the corallum is laminar. 

Loecdities: Bor. 73, Par. Copperfleld, Clermont (F. 4037, P.4038, 
4040, 4041, 4042, 4043, Univ. of Q. collection) , near Oaky Creek, Silver- 
wood, Q. (F. 4104, Univ. of Q. collection) ; Limestone Siding, Silverwood, 
Q. (P.4356, Univ. of Q. collection). 

Genus Stkiatopora Hall. 

Striatopora HaU 1851, p. 400. 

Genotype (by monotypy) : ;S. fiexuosa Hally 1851, p. 400. 

Diagnosis: Pavositidae with the corallites diverging from an axis 
or a plane at an angle which is at first acute but rapidly increases to, 
in some species, 90 degrees but in other species considerably lesa The 
walls are undilated in the axial portions but much dilated towards the 
surface. Septa are absent in the un^lated portions but occur in the 
dilated portions as short lamellae which may break into spines on the 
axial edges. Neither lamellae nor spines extend beyond the dilated zone. 
Tabulae and mural pores are present. 

Remarks; Many species have been ascribed to this geu'UB but few 
thin sections have been figured, and many species which belong else- 
where have been placed in it. The presence of ridges or of striations in 
the calices has been taken as an important diagnostic character but 
few appear to have recognised them as lamellar septa although Lind- 
strom suggested this (1896, p. 21). The above dia^osis is based on 
sections of topot3T)ic material of the genotype and topotypic material 
of 8. halU Lindstrom. The diagnostic characters have usu^y been taken 
to be first oblique much expanded calices and second striations (septal 
lamellae) in the calyx. These characters are present in 8. fiexuosa 
the expanded calices being mainly the result of the obliquity of the 
calices. In sections septal lamellae can be seen in the calices 
and also occasionally in the dilated parts of the corallites. In 
8.. hcilM the corallites open at right angles to the surface so that the 
oaliees are not miwfii expanded, but the corallites increase considerably 
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in size on diverging from the axis. The corallum k much larger than 
in S. fiexuosa, as are the corallites though the calices are smaller; the 
septal lamellae ai-e longer and more numerous. In both species dilatation 
of the walls is absent or almost so until the corallites tuni towards the 
surface when it increases very rapidly, nearly filling the corallites. 

The expanded cup-^aped nature of the calices with the dilatation 
and septal striae have generally been taken as_ the generic characters, 
but the first of these must be omitted if t)’. halK is to b(! retained in the 
genus. In any case it seems to me to be a character more of specific 
than generic value. Similar expanded calices occur in some species of 
Thamnopora. Thus the essential difference between Thmino-pora and 
Strmtopora is the presence of lamellar septa in the latter. All other 
characters are essentially the same. Figures of S. flexwsa and B. haMi 
are included for comparative purposes (PI. 1, figs. 8, 9). 

In both 8. fiemma and 8. Imlli the trabeculae are liolacanthine 'and 
strong and thick; in the Clermont species the material is not wdl 
enough preserved to allow of determination. 

Tripp (1933, pp. 131-2, pi. xvi, figs. 5-7, text figs. 50, 51) described 
and figured two varieties of 8. haiU from Groganshuvfud, Gotland, in 
which there is progressively less dilatation and increase in size of the 
calices. He missed, however, the all-important point that the septal 
spines have lamellar bases. 

Two species from Clermont are doubtfully placed in 8triaiopora. 
The preservation is such that, in spite of the examination of several 
sections of each, it is impossible to be certain that septal lamellae are 
present. It seems probable however that they are present. 


Stbiatopora? HILLAB •sp. nov. 

*Iii recognition of Dr. Dorothy Hill's oxcollont and eactensivo work on the coral 
faunas of Australia. 

PI. II, fig. 4. 

HoMype: The specimen in the collection of the Geological Survey 
of Queensland H. 101 with two sections from Douglas Creek, Clermont. 
Upper Couvinian. 


Diagnosis: S'fnotopom? with coralla of large diameter and with the 
eorallite walls excessively dilated near the calices, and large, distant, 
uniserial mural pores. 


Description: The corallum is up to 4 cm. in length and varies from 
8 to 20 mm. in diameter. The coralla are embedded in matrix and 
branching has not been_ observed. The corallites are polygonal, but 
rounded internally by thickening in the peripheral parts, little rounded 
in the axial; 0-5 to 0-75 mm. in diameter at the axis, expanding rapidly 
towards the surface of the eoralla so that they reach 1 to 1-5 mm. in 
diarneter; they curve away from the axis slightly at first then rapidly 
so tlmt the ediees are only slightly oblique. The dilatation of the 
cor^tes is ^ight in the axial part of the corallum but increases very 
rapidly tow^ds the calices so that the calices are reduced to one third or 
1|^ ot the diameter of the corallites. Septa are probably represented by 
no spines are present. The mural pores are large, 
to one row. The tabulae are thin and complete, 
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R&marhs: Wlietlier this species should be placed in Striatopora or 
Thammpora turns on the presence or absence of septal lamellae. It is 
unfortunate that the preservation does not allow this to be determined 
with certainty, but the evidence seems to me to favour their presence. It 
is remarkable, however, that the lamellae if present do not break into 
spines on the axial edges. The rapidity with which the dilatation of the 
corallite walls increases once the eorallites have diverged from the axis 
is a conspicuous feature and in this the species approaches 8. hoM, with 
which it is also comparable in size of corallum and of eorallites. It 
differs from haUi in not having septal spines and in having one row 
of large mural pores instead of one or frequently two rows of small 
pores. I know of no other species with which it is closely comparable. 

Locality: Por. 73, Par. Copperfield, Clermont. (Univ. of Q. coll. 
P.3985) ; Douglas Creek, Clermont (Geol. Sur. of Q. coll. H. 101). 

Striatopora? PUUMOSAt sp. nov. 

t PVwnosm, a, vm, feathered, alluding to the frequent plume like appearance of 
the corallum on natural sections. 

PI. I, fig. 5. 

Holotype: The specimen P. 3987 (two sections) Univ. of Q. 
collection, from Por. 73, Par. Copperfield, Clermont. Upper Couvinian. 

Diagnosis: Striatopora? with coralla of fairly large size, with the 
corallite walls moderately dilated towards the calices and very short 
lamellar septa breaking into spines on the axial edge. Mural pores are 
rare but large and uniserial. The tabulae are complete and fairly 
numerous. 

Description: Coralla up to 3 cm. in length and 1 cm. in diameter 
have been observed though smaller than these dimensions are more 
common. The diameter of the eorallites is 0-5 to 0-75 mm. and the walls 
are slightly dilated in the axial portion and moderately dilated in the 
peripheral portion. The erjrstalline and muddy nature of the matrix 
makes the observation of the type of septa difficult. Septal spines are 
undoubtedly present and numerous, and while the evidence is not con- 
clusive, it seems almost certain that the spines have very short lamellp 
bases. The tabulae are complete, horizontal or concave about 15 in 
5 mm, 

'Remarks: As with Striatopora? MUae there is difficulty in deciding 
whether this species should be placed in Striatopora. 'With the poor 
state of preservation it is impossible to be certain whether or not the 
septa have lamellar bases but the balance of evidence is that very short 
lamellar bases are present and it is therefore doubtfully placed in. 
Striatopora. Both S? hillae- and S? plumosa are larger than most species 
of the genus although smaller than 8. haUi. In S.? plumosa the corallite 
walls are much less dilated than usual. 

Locality: Por. 73, Par. Copperfield, Clermont. University of Q- 
collection, P. 3987. P. 3988 (each specimen consists of a dozen or more 
coralla). Upper Couvinian. 

Genus Gbphuropora Etheridge. 

non CoVumnopora Nicholson 1874:, 1875 (a), (b), 1879 which he ia;ter 
stated to be Cciapoem- Billinga 

Columm^a (Oepkurppordi) Rfkeri^o 1920, pp. 2-6, pis. xiv, xv. 
l^eompte 1939, p, 05. ! ,, . , 

(by ffiPhblkpy) Bfthcridge, 1920, b:- b, pis. xiv, xv, 
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Diagnosis: Tabulate corals in wMeh small longitudinal tabulate 
tubules occur in some of the corners of the corallites pd more rarely in 
the common wall of two corallites. The septa are spinose but probably 
have short lamellar bases. Mural pores are present. 

Bemarks: The Australian material is suificiently well preserved to 
show the lai^r structures, such as septa, well, but insufficiently so to 
show definitely the microscopic structure of the skeleton. Thus the 
determination of the relationships of Gephuropora is exceedingly 
difficult. 

Billings, 1865, proposed Galapoeeia for three Ordovician species of 
Canadian corals but gave no figures. Nicholson, 1874, propossed 
Columnopora for certain Ordovician Canadian corals and later, 1875 
(a), (b), 1879, described and figured these again, but in 1889 after an 
examination of some of Billings’s material he agreed that they are con- 
generic. Romdnger in 1876 (see Lang, Smith and Thomas, p. 231) 
distributed page proofs of his 1876 [ ?1877] work, proposing Eoughtonia, 
genotype H. Mtrowica, but in the completed work, 1876 [ ?1877] he noted 
this to be a synonym of Cdtumnopora Nicholson. Etheridge, 1920, 
thought Gephuropora to be closely allied to, if not identical with, 
Colummp^ra Nicholson. Lecompte, 1939, described three species from 
the Couvinian of the Ardennes which he referred to Columnopora 
Nicholson. He does not discuss its relationship to Valapocda Billings 
and had not apparently seen Cox’s, 1936, revision of that genus. These 
three ^ecies are here regarded as congeneric with Gephuropora. 

Gephuropora appears at first sight very like a massive FommUs 
but the presence of tubules in the angles and sides of the corallites at 
once distinguishes it. The corallites are polygonal like those of a 
Fanjosites and the young corallites when they appear are three or foiu* 
sided, the sides rarely being slightly curved, with the concavity towards 
the interior of the young corallite. In longitudinal sections where a 
corallite wall is cut tangentially it presents an aspect unusual in the 
Pavositidae; little work has been done on the microscopic skeletal 
structure of the Pavositidae but from limited observations of my own, 
it appears that the epitheca consists of a narrow zone of fibres which 
diverge from the median dark line. These fibres may be continuations of 
the fibres of septal trabeculae or may be independant of any trabeculae. 
No observations have been made to show that a granular layer is present 
as in the epitheca of simple and possibly some compound Rugosa. When 
a longitudinal section is tangential to the wall these fibres appear in 
cross section as a multitude of minute dots giving a uniform texture, 
interrupted, if septal spines are present by much larger circular dots 
with a fibrous radial structure. Thus each septal spine appears to 
consist of one trabecula. In Gephuropora the wall, while having the 
uniform^ texture and, in parts, cross sections of septal spines, is in other 
parts disconnectedly streaky in a longitudinal direction as in most 
Rugosa. In the Rugosa the streaky appearance is due to the trabeculae 
of the septa being so close together (or alternately the fibres of the 
trabeculae so long) that the fibres of adjacent trabeculae unite forming 
a continuous vertical plate, the streaks in the section being the bases 
these plates. In Gephuropora there are two possible explanations, 
individual trabeculae forming the septal spines may assume a 
or almost vertical direction on meeting the wall and continue 
,'fihe fox some distance; or second the septa may 
Rianifttkr,' portion in, which iEolined trabeculae 
'■ P® liipaheoulae projecting beyond the 
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lamellar portion forming spines or else on the axial edges of the lamellae 
the radiating fibres of the trabeculae are shorter than those in the 
lamellar portions so that spines are formed. In the fibrst ease there 
would be discontinuous lamellar bases to the septa, each, such lamellar 
base consisting of one, more or less vertical but probably compound 
trabecula; in the second the longitudinal streahs would consist of 
oblique sections of trabeculae in contact. 

The longitudinal streaks are so close together that it seems that the 
ti’abeculae in the lamellar bases must be compound. Better preserved 
material is required before more definite statements can be made on this 
.subject. Lecompte, 1939, did not recognise lamellar septa in his species. 
Nicholson, 1874, Lambe, 1899, and Cox, 1936, all describe the septa of 
Calapoecia as being short lamellae, spinose on the inner edge. The only 
other Pavositidae in which I have observed this wall structure is in 
those with lamellar septa as Angopora Jones, 1936, Striatopora Hall 
and in Favosites goldfussi d’Orb. from the Eifel. The wall of Silurian 
species of Favosites never in my experience shows this structure. 
’Aether or not it is general in Devonian species I am unable to say, as 
of the Devonian material at my disposal only that from the Eifel is 
well enough preserved to show the structure of the wall. The septal 
spines of Gephuropora are conical in shape with a broad base and sharply 
pointed, sometimes directed slightly upward. This description applies 
equally to the spines in Calapoecia but in the latter the septa are 
“typically twenty” (Cox 1926, diagnosis p. 2). Cox also says, p. 2: 
“The writer is able to state that in all the specimens of this genus he 
has examined the number of septa is constantly twenty ” (this is the case 
in the one specimen of which I have thin sections) whereas in 
Gephuropora it is not possible to state how many septa there are in a 
cycle because they are ve^ sporadically distributed as in Favosites. 
Thus parts of some sections, both transverse and longitudinal, of 
Gephuropora as is also the case in Favosites (except those with long and 
abundant septa) show no septa at all. Rarely in Gephuropora lamellar 
septa are suggested in transverse section by the wad appearing like a 
string of beads as in Angopora. In Calapoecia, as Cox states, the 
lamellar bases of the septa can be seen in sections and as ridges in 
weathered specimens. 

Cox, 1936, examined a large number of specimens of Calapoecia 
including Billings's and Nicholson’s material and he says there is “ho 
true wall and the corallites are bounded by an open lattice work of 
septal elements, recognisable in either longitudinal or transverse sections 
by the radiation of fibres which constitute them” (p. 8), and “conse- 
quently the corallite boundary must be considered as a cribriform 
stereozone” (p. 21). In the Rugosa a tangential section of the epitheca 
shows, between the trabeculae which are the bases of the septa, innumer- 
able cross sections of the minute fibres normal either to the median 
dark line or the dissepiments ; this is the case also in FavosHes (except 
possibly F. goldfussi) , but in Calapoecia the fibres of adjacent trabeculae 
do not meet except at regular intervals where the septal lamella give rise 
to spines with so broad a base that they usually unite laterally forming 
cross bars. The ^aees bounded by these cross bars and the septal 
lamellae are the “mural pores.” Tbus the “mural pores” in Calapoecia 
are ^aoes between the septal elemehts; id Favosites they are holes 
piercing the ivall fibres. The material Gepfmropora and F. goldfussi 
is nbt to detewnne if there are fibres between the trabeculae 

(if sq5i th^ be) or not, but in any case the mural jmres pierce the 
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trabeculae and any Abres which exist between them. Further in 
CalapoecM the “mural pores” pierce a median stereozone (see Jones 
and Hill 1940, footnote p. 194), whereas in i'avosites and Qephuropom 
the mural pores pierce the epitheea. Thus the “mural pores” of 
Oalapoeeia are not a structure analogous to the mural pores of 
Gephuropom and Favosites. 

Cox found a continuous gradation between Oalapoeda canudenm 
with the corallites in contact and no “coenenchymo” to (7. mtieosHensis 
with circular corallites, “costae” and a “coenenchymo” of tabulae. 
The question arises whether the tubules of Oephuroqwra represent the 
“coenenchyme” of Calapoeda. At first sight this appears probable 
especially as two af Nicholson’s figures (1879, pi. vii, tip. 2a, 2b) ar(( 
very like transverse sections of Qephur&pora, except that they show 
tubules not only piercing the median dark line of the walls but also 
“accompanied by smaller rounded and definite vacuities (PI. vii, fig. 
2b) which are situated in the substance of the walls themselves. ’ ’ This 
has not been observed in any transverse sections of Oephuropora 
(although the tubules are not invariably right in the centre of the wall), 
but in o^ne instance in a longitudinal section a tubule after following 
the median line of the wall for some distance diverged from it for a 
short distance. In Oephuropora the tubules have tabulae at distant and 
irregulp intervals. Etheridge says of the tubules (p. 4) “the walls of 
these circular bodies are identical in structure with the primordial walls 
of the corallites, and also have a stereoplasmic thickening.” This is 
strongly supported though not definitely proved by my own observa- 
tions. There is also some evidence of mural tiores piercing the walls of 
tubules. It appears then almost certain that the tubules of Oephuropora 
were occupied by coral tissue. 

Cox, 1936, _ examined Nicholson’s speedmens of Columnopora ami 
agr^d with Nicholson and Lanibo that it is identical with Calapoecw, 
placing Colwrmopora cribriformis Nicholson as a synonym of Cakipoccin 
canadensis, i.e. Galapoecia with no ‘ ‘ coenenchyme. ’ ’ He says the ‘ ‘ intra- 
mural vacuities” (i.e. the “intramural canals” of Nicholson resembling 
aOTording to Nicholson’s figures, the tubules of Oephuropora) in 
Nicholwn’s material and his own material of C. canadensis do not always 
occur in the waU but usually near it; they are in longitudinal section 
circular to inflated vermiform, and shkno no structure. He thiuka they 
may be due to some boring animal. If Cox’s interpretation is correct 
then the tubules of Oephuropora cannot be the same as the “intramural 
vacuities” of Cdtapoecia canadensis but they may still be a much reduced 
“coenenchyme” like that in G. anticostiensis, but the evidence is that 
the wall of Oephuropora has a structure like that of Angopora or a 
“Favosites” with lamellar bases to the septal spines and must therefore 
be regarded as an epitheea not as a cribriform stereozone such as that of 
Gahpoeoia, Oephuropora must therefore be regarded as distinct from 
Galapoecia. The tubules of the three species described by Lecompte 
have tabulae so that they may be regarded as congeneric with 
Oephuropora. 

(3-ephueopoba duni Etheridge. 


PI. II, fig. 6; pi. Ill, flp. 14. 

^^huropora duni R. Btheridp jun. 1920 pp. 2-6, pis. xiv, xv. 

Etheridge’s material was probably in the Mning 
' flails; bfit ^ 

some ol 
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Diagnosis: Gephuropora in which the corallites are large, septal 
spines irregularly developed and tubules very irregularly distributed 
and variable in size. 

Description: The external form of the corallum is unknown as only 
fragments have been found, but it was massive and probably the 
corallites radiated from a point. The corallites are usually of two orders 
of size, the larger being about 2 min. in diameter and the smaller 1*5 mm. 
The corallites are polygonal but may be rounded by thickening, the walls 
being moderately thin to thick. The wall wherever cut tangentially has 
a streaky appearance suggesting trabeculae and lamellar bases to the 
septa. The septal spines are very variable in development, some parts 
of a corallum being almost free while other parts show many spines. In 
form they are usually short blunt spines with a broad base and occur 
at the same level in contiguous corallites ; but longer sharp spines ocour 
in parts and they may alternate in contiguous corallites. The mural pores 
are large and numerous, typically in two rows which may, but usually 
do not, alternate, sometimes in one or three rows. The tabulae are 
usually regular, rarely incomplete, horizontal, inclined or flexuous, 
usually about 12 in 5 mm., but there may be as many as 22. The 
tubules vary in number in different parts of the same corallum and in 
different coralla. They occur more frequently in the angles but also in 
the sides. They are circular and in size vary from 0-2 mm. to 0-6 mm- 
Tabulae are rarely and irregularily developed in the tubules. 

Bemarks: The above description is based on specimens from Cler- 
mont, Cavan and Buchan. There is considerable variation from 
specimen to specimen but so much variation occurs in individual speci- 
mens that I consider they are best treated as one variable species. The 
Clermont specimens are moderately thin walled, while most of the Cavan 
specimens are thick walled but one is quite thin walled. The ‘Buchan 
specimen is thin in one part but thick in another. The variation in the 
development of septa is similar. The Buchan specimen was previously 
recorded by the writer, 1937, p. 98, as Favosites multitahnUita Jones. 
This error was due to the fact that no tubules appear in the transverse 
part of the section while the few which show in one part only of the 
longitudinal were mistaken for cavities caused by some boring animal. 
F. Truiiltitabulata is not known to exist at Buchan. 

Of the three species described by Leeompte from the Bassin du 
Dinant, G. dwM is closest to “Cohmnopora” maMUeusoi but differs in 
having smaller corallites, tubules in the walls of the eorallites as well 
as the angles, more septa, more mural pores and more numerous tabulae. 

LooaUUes: Por. 73, Par. Copperfield, Clermont, Queensland, 
P. 3959-62 (TJniv. of Q. collection) . Other specimens studied are from 
the Limestone near the Tass end of the Taemas Bridge, Cavan, N-S.^., 
the "Currajong” limestone 0-7 miles from the Taemas Bridge towards 
Wee Jasper, the “Bluff limestone 0-5 miles from the Taemas Brid^ 
towards Wee Jasper, Cavan, N.S.W. (Lower Middle Devonian). 
Leeompte ’s species came from the Lower and Upper Couvinian, 
“ Cokumnopora^' mmlUeum being from the Upper Couvinian. 

Genus SooiiiOPOttA Lang, ^mith and Thomas. 

AV&eoW^ Milne-EdWards ahd Hafee iSSi, p. 258, pars. ' 

IW, IK. 
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Omoiype: Alveolites dentioviatus Milne-Edwards and Haime, 1851, 
p. 258, pi. xvi, fig. 4. Devonian, Bensberg, Westphalia, Germany, 

Diagnosis (as given by Lecompte) ; Tabulate coral, branching or 
lamellar, with ealiees furnished with one to three spiniform projections 
generally elongated transversely and opening perpendicularly to the 
surface. Walls thickened distally. Mural pores numeroits. Tabulae 
distant in the axis of the colonies, crowded outside them. Increase by 
fission. 

Benwks: This genus was founded by Qurich, 1896, for two species 
— AheoUtes denticulatus Ed. and H. 1851, p. 258, and Plagiopora 
dziwJciensis n. sp. Gurich gave a short diagnosis. The genus is apparently 
rare and until Lecompte, 1939, no author has described the genus in detail 
though Gurich, 1909, Lebedew, 1902, Cowper Reed, 1908 and 1922, 
Sobolew, 1909, and Lecompte, 1939, recorded species. 

Lecompte, 1939, describes the genus, three species and a variety, in 
detail with_ figures of thin sections. He was unable to find the holotype 
of A. denticulate Ed. and II. in the Verneuil eollection nor were thin 
sections of topotypes existing in that collection available. Nevertheless 
there_ appears little doubt that Lecompte ’s material belongs to this genus. 
In his dia^osis Lecompte indicates that the thickening of the walls 
increases distally but shows in his description of the species that this 
character varies, thus in S. kaisini he says (p. 145) “Parois peu 
epaisses, a renflenment distal nul ou peu aecentue.” 

Lang, Smith and Thomas, 1940, point out that Plagiopora is pre- 
occupied for a Tertiary Polyzoan and propose the name Beoliopora in 
its place. 

SCOLIOPOBA FLEXA* sp. nOV. 

* flasnis— winding. 

PI. Ill, fig. 5. 

Holotype: Specimen in the collection of the Geological Survey of 
Queensland, 66, from the Lower Middle Devonian of Douglas Creek, 
Clermont. 

Diagnam: Lamellar, encrusting ScoUopora, with the corallite walls 
uniformly thickened throughout their length or with a slight increase of 
thickening distally. Calices circular or meandrine rarely kidney shaped. 
MurM pores rare, circular, in one row. Tabulae thin, complete pre- 
dominating, rarely incomplete and inosculating. 

Description:^ The external form is difficult to discern as the corallum 
is embedded in limestone. It is probably lamellar and encrusting with 
the eorallites frequently changing their direction of growth so that one 
surface may present both transverse and longitudinal sections of 
eorallites. The walls of the eorallites are usually thickened uniformly 
throughout their length, but rarely there is an increase in thickening 
distally. The thickness ranges from 0-12 mm. to 0-75 mm. The calices 
open perpendicularly to the surface, are circular, oval, meandrine or 
Occasionally kidney shaped. The diameter of the circular calices ranges 
from 0-25 mm. to 0-4 mm., while the meandrine ones may be as long as 
2-5 mm. and as wide as 1 mm. The dilatation of the walls frequently 
redn^s the width of the lumen to half or less than half the width of the 
f gpraU ites. Septa are absent. A thick spiniform projection occasionally 
The mural pores appear in only one place in l^ree sections 
circular and appatently in one row. The tabulae 
tkot^h odd ernes are incaoqpiete 
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lieimrks: Only one specimen of this species has been found at 
Clermont. There is some slight doubt in my mind as to whether it 
should be referred to Scoliopora. Scoliopora as interpreted and illus- 
trated by Loeompte has calices mostly shaped like those of Coenites, 
whereas in flexa the calices are mostly circular or meandrine. Further 
the species of Sao-liopora described by Leeompte have one to three spines 
well developed but in ftexa it is only rarely that a spine is seen. Mural 
pores are much more numerous in the species described by Leeompte. 

Leeompte 's species are from the Givetian and Frasnian. 

LocalAiy: Douglas Creek, Clermont (Geol. Surv. Qld. 66). 

Family Syringopobidae. 

Genus Sybingopoea Goldfuss. 

Syringopora Goldfuss, 1826, p. 75. 

Genotype: iW. ratmulosa Goldfuss, Carboniferous, Olne, near Limber, 
Germany. 

Stringopoba of. BPBiiABANUR Etheridge. 

PI. Ill, fig. 6. 

Syringopora spelamnus Etheridge, 1902, p. 258. Pis. xxxvii, fig. 2, 

pi. xxxviii. 

Remarks; One poorly preserved specimen which is probably 
8. spelaeaniM is in the Geological Survey of Queensland collection (66). 
Etheridge described, and figured externals of this species from Cave Flat, 
Murnmbidgee R., and I have examined thin sections of a specimen 
collected by Miss Hill from the same horizon at Wee Jasper which agree 
well with Etheridge’s description. The Clermont specimen is highly 
crystalline but the size, appearance and what little can be seen of internal 
structure agree with the Murrumbidgee material. 

The specimen from Wee Jasper and Etheridge’s description of the 
Cave Plat specimens suggest a relationship of 8. spelaeanus to 
8. eifeliensis Schluter, 1889, p. 167, pi. xv, figs. 1-5. The size is similar 
but while 8. speJaeanus has very short lamellar septa broken into spines 
on the axial edge, 8. eifeliensis, judging by Schluter ’s description and 
figure (PI. XV, fig 5) has spines alternating with short lamellae, so that 
it is possibly a Rugose coral, minor septa being unknown in the Tabulata. 
(Etheridge did not mention the lamellar septa of 8. spelaemms apparently 
not having examined thin sections. Etheridge compares the species wilb 
8. abdMa de Verneuil (Edwards and Haime 1851. p. 295, pi, 15, fig. 4) 
but points out that the latter has many fewer septa. Leeompte (1939, 
p. 168) records a slightly smaller form as 8. eifeliensis Schluter from the 
Upper Qivetian but says it has no septa, being thus distinguished from 
8. aMita de Verneuil. 

Locality: Douglas Creek, Clermont, por. 73, Par. Copperfield, Geol. 
Surv. Q. 66. 

Acknowledgments; I am indebted to Mr. BaU, Chief Govesmment 
Geologist of Queensland and to Dr. Ida Brown of the Sydney University 
for the loan of specimens, to the authorities of the British Museum 
(Natural History) j and the Sedgwick Museum, Cambridge, for the loan 
of sections, to Dr. R. S. Basrier of the Smithsonian Institution and Dr. 
Alice Wilson of the Department of Mines and Resources, Canada, for the 
gift of material without which the work could, not have been carried out. 
Discussion vrith Dr. Ilorofhy Hilh especially cn matters affecting the 
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EXPLANATION OF PLATES. 

All figures by approximately 2 diameters unless otherwise stated. 

Plate I. 

J^avontes hryani Jones p. 42. 

Fig. 1.— F. 3964, University of Queensland. Douglas Creek, Clermont. 

FavosUea niiidm Chapman p. 43. 

Fig, 2. — ^F. 3968, University of Queensland. For. 73, Par CopperfieW. 2a, trans- 
verse section, 2b longitudinal. 

Alveolites suhorHcularis Lamarck p. 44. 

Fig. 3.--F. 3959, University of Queensland. For, 73, Par Copporfield. 3a, trans- 
verse, 3b longitudinal section. 

Thminopom meridionalis (Nieh. and Eth.) p. 46. 

Fig. 4.— F. 46X3, University of Queensland. Weathered surface showing type of 
branching. Slightly reduced. 

Fig. 5. — ^Section Dj. Geological Survey of Queensland. Arthur *8 Crook, Burdokin 
Downs, Queensland. Transverse section of a branch. 

Fig. 6, — Section D, Geologic?al Survey of Queensland, Arthur's Crook, Burdekin 
Downs, Queensland. Axial section of a brunch. 

Th<m%x>pora meridionalis (Nich. and Eth.) var. minor var. nov. |). 47. 

Fig. 7, — ^F.4045, University of Queensland. Por, 73, Far. Copperfield. 7a. 
Tangential, 7b, axial section of a branch. 

Striatopora flexmsa Hall, p. 49. 

Fig. 8.— British Museum, B. 28492. Topotype. Loekport, N. Y. 8a. Section across 
a branch, 8b. axial section. 

Btfiaiopora Mll% Lindstrom p. 49. 

Fig. 9. — ^F. 5341, (University of Queensland), Gustavsvik, Gotland. 

Flam ir. 

Thamnopora foliaia sp. nov. p. 48. 

Kg. 1.— S’, 4104, University of Queensland. Limestone Biding, Bllvarwood. Holotype. 

Kg. 2,— S'. 4042, University of Queensland. Por. 73, Par. Oopporflold. Tangential 
section. 

Fig. 3.—F.4038, University of Queensland, For. 73, l>ar. Copperfield. Axial 
section of a bifurcating lamina. 

Striatopora? Ullae sp. nov. p. 50, 

Fig, 4.— H. 101, Geological Survey of Queensland. Douglas (?rcck, Clermont. 
Holotype. 4a. Transverse section, 4b. axial section. 

Btriatoporaf plnmosa sp. nov. p. 51. 

Fig. 5.— F. 3987, University of Queensland. For. 73, Far Copperfield. Section of 
the Holotype. 

Gephuropora duni Etheridge p. 54. 

Fig. 6.— F. 4612, University of Queensland. Yasa end of Taemas Bridge Trans- 
verse section showing fairly thin wall and tubules and few septa. 

Plate III. 

Gephuropora dmi Etheridge p. 54. 

I'ig. 1.— K 4612, University of Queensland. Yass' end of Taemas Bridge. Longi- 
tudinal section showing septa, relatively thin walls and tubules. 

Pig. 2. ^P.46U, University of Queensland. Yass end of Taemas Bridge. Showing 
thicker walls. 2a^ Transverse, 2b. lon^tudinal section. 

Pig. 3.— P.3961, University of Queensland. Por. 73, Par Copperfield. Showing 
^^itttbules and no septa. 3a. Transverse section, 3b. longitndinal 

Pig. 4.— P. 3960, University of Queensland. Por. 73, Par Copperfield. Showing 
lew tubules aud well developed septa. 4a* Transverse, 4b. longitudinal 
section. 

BcoUdpora flexa sp. nov. p. 56. 

Pig. 6.— No. 66. Geological Survey of t^ieensland. Douglas Creek Clermont. 

lil-l . Holotype. 5a, Transverse, 5b. longitudinal section.’ 

1 SfHngtipora of. spelaemua Etheridge p. 57. 

Of Queensland. Douglas Creek, Clermont. 
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FRAGMENTA LEPIDOPTEROLOGICA. 

By A. Jeppbkis Tubnee, M.D., F.B.E.S. 

{Tabled before the Royal Society of Qiteewland 25th November, 1940.) 

Paan. BOMBYOIDAE. 

Panacbe.\ nyctopa Turn. 

In clesciribing' this species 1 proposed for it the genus’ MaUodeta 
based on veins 3 and 4 arising separately in both wings. Examination 
of a series of one male and eight females shows that in two of the latter 
these veins arc long-stalked on both sides as in Panacela "Wlk. The 
species must therefore be referred to that genus, with which it 
corresponds otherwise, and the former genus must be dropped. 

Pam. NOTODONTIDAE. 

Subfam. Cnethocampinae. 

Epicx>ma barnardi Luc. 

2 . 44 mm. Head and thorax oehreous. Porewings pale oehreous, 
basal half sprinkled with dark fuscous; a dark fus’cous discal mark at 
three-fifths, confluent with a broad sinuate dark fuscous line from three- 
fourths costa to three-fifths dorsum; a terminal dark fuscous fascia 
(iontaining a series of pale oehreous marginal spots: ; cilia dark fuscous 
with a scries of pale oehreous sub-basal dots. Hindwings dark fuscous 
with a series of pale ochreoiis oval terminal spots; cilia as forewings, 
but pale oehreous dots less developed. 

This description is taken from a specimen in the Queensland 
Museum and should replace that given in Proc. Lin. Soc. N.S.W. 1922, 
p. 368, which was drawn from females of E. asbolvm mistakenly referred 
to this species, 

Pam. LABENTIADAE. 

POECnjASniENA PRAGILIS Il.sp. 

fragilds, frail. 

$ 2 . 25-30 mm. Head pale bluish-green ; fillet white ; face reddish- 
orange. Palpi minute; white. Antennae pale grey, towards base 
white, in male minutely ciliated. Thorax pale bluish-green. Abdomen 
white, sometimes tinged with pale bluish-green on dorsum. Legs white ; 
anterior pair grey. Porewings' triangular, costa straight to near a^ex, 
apex pointed, termen slightly rounded, slightly oblique; pale bluish- 
green with numerous fine transverse rippled white lines, more distincjt 
towards termen; a darker median bluish-green discal dot; costal edge 
whitish; cilia pale bluish-green, bases white. Hindwings with termen 
slightly ro\inded; as forewings but without discal dot. The coloration 
is fugitive, worn examples being almost white ; for which reason I have 
chosen a female as the type. It has been confused with P. oceamas, but 
may be distinguished by the discal dot and the disproportionately larger 
forewings, both these and the hindwings being without any yeEowish or 
oehreous' tinge. 

New South Wates : Ebor in December. Victoria : Sale. Tasmania : 
Burnie; Zeehan; Eosebery; Cradle Mt.; and Weldborongh in January; 
seven specimens. 

B.S. — 
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POECILASTHENA OCEANIAS Meyr. 

Free. Lin. Soe. N.S.W. 1890, p. 816. 

This was described from a single female taken at Albany. Seven 
female examples from Denmark (W. B. Barnard) correspond closely, 
but a male I took at Collie has a broader ochreous costal streak, the 
vertex of head brownish, and the antennae pale grey. 

POECILASTHENA PISXCOLOR U.Sp. 

pisicolor. pea-green. 

B . 22 mm. $ . 25-28 min. Head pale yellowish-green ; fillet 

white; face reddish-orange. Palpi brown-whitish.^ Antennae whitish; 
ciliations in male one-third. Thorax pale yellowish-green. Abdomen 
w^hitish, dorsum greenish-tinged. 'Legs whitish; anterior pair pale 
brownish. Porewings triangular, costa slightly arched, apex pointed, 
termen nearly straight, oblique; pale yellowish-green with very faint 
rippled transverse whitish lines ; costal edge whitish ; cilia whitish, bases 
pale yellowish. Hindwings with termen strongly rounded; colour and 
cilia as' forewings. Differs from P. oceamas in the yellowish-green colour 
of the wings and the more pronounced yellow colour of the cilia. 

West Australia: Albany and Busselton in February; Denmark in 
March and April; seven specimens. Type in Queensland Museum. 

POEGILASTIIENA SCOLIOTA Meyr. 

The peculiar rhombiform hindwings are confined to the male, in the 
female they are normally rounded. 

West Australia: Busselton, Albany. Denmark. 

Gen. Aepylopha nov. 

■atTTuAo^os, high-crested. 

Ton^ie present. Palpi long, pon*ect. Thorax with a high posterior 
crest. Tibiae with inner spitrs twice as long as outer; posterior tibiae 
with two pairs of spurs. Porewings with areole single ; 7 from areole 
connate with 8, 9, 10, which are statt:ed, 11 running into 12. Hindwings 
with 3 and 4 connate, 5 from middle of cell, 6 and 7 stalked, 12 
anastomosing with cell to four-fifths. A derivative of Chloraclystis. 


Aepylopha thalassia n.sp. 

^aAooro'tos', sea-blue. 

26 mm. Head green; collar pale ochreous-grey. Palpi two 
and a half ; second joint long, green; teimiinal joint very short, ochreous- 
grey. Antennae grey. Thorax blue-peen, crest green. Abdomen pale 
grey. Legs whitish; anterior pair fuscous with whitish rings. Pore- 
wings triangular, costa slightly arched, apex obtuse, termen rounded, 
oblique; blue-green with dark fuscous markings; a small triangular 
basal patch of darker blue-green partly outlined with dark fuscous; a 
large triangular spot on costa before middle, giving off two fine parallel 
dentate whitish lines to one-third dorsum; subapical area suffused with 
white ; a fine dentate whitish subterminal line, preceded by twin dots 
OB, co^a and above middle ; a tornal dot ; cilia green-whitish with f uscoujs 
^ Hindwings with termen strongly rounded ; colour and cilia as 
slender fuscous antemedian and postmedian lines, the latter 
with white, and with a strong median projec- 
terminal line towards' apex and more 
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North Queensland: Lake Baa’rine (Atherton Tableland) ‘in 
February; one specimen received from Mr. E. J. Dumigan. 

Gymnoscelis perpusilla n.sp. 
perpusilluSj very small. 

$ 9 . 12-14 mm. Head ochreous-whitish. Palpi one and a quarter ; 
fus'cous. Antennae grey. Thorax and abdomen ochreous-fuseous 
sprinkled with fuscous. Legs whitish. Porewings elongate, costa 
slightly arched, apex rounded, termen very obliquely rounded; 11 
running into 12; ochreous-whitish with markings and slight irroration 
fuscous ; costal dots at base, two-fifths, and three-fifths ; a very slender 
outwardly curved sub-basal transverse line; an interrupted line from 
second costal dot to one-third dorsum; another from five-sixths costa 
to three-fourths dorsum; ill-defined fuscous suffusions at apex, on mid- 
termen, and on tornus; a terminal line interrupted on veins; cilia 
ochreoqs-whitish with obscure fuscous bars. Hindwings with termen 
excavated above and prominent below middle ; as forewings but without 
sub-basal line ; postmedian line flattened and slightly indented in middle. 

Even smaller than G. minima and G. acidna, forewings narrower 
with termen more oblique, and markings much more slender. 

Nortli Queensland: Cairns in June, Queensland: Noosa in May; 
two specimens. 

Gymnoscelis ischnopuyijLA n.sp. 

Lorxvo(l>vXXo£, narrow-winged. . 

3 . 24 mm. Head grey ; face fuscous. Palpi one and a quarter ; 
fuscous. Antennae grey. Thorax grey anteriorly ; a transverse line includ- 
ing tegulae whitish; posteriorly fus’cous. Legs fuscous; posterio»r pair 
ochreous-whitish. Porewings narrow, elongate, costa straight to near 
(ipex, apex round-pointed, termen very oblique; 11 anastomosing with 
12; whitish largely suffused with fuscous and grey; markings dark 
fuscous; a short dentate transverse sub-basal line joining an oblique 
.^treak from base of dorsum towards but not reaching a spot on costa 
at one-third ; beneath and beyond this is a similar and nearly confluent 
spot, from which runs' a fine sinuous line just beneath and parallel with 
the basal streak; a broad streak from before two-thirds costa towards 
mid-termen, acutely angled in mid-disc and continued as a fine wavy 
line to before tornus; closely following is a pale slender parallel line 
and a second line broader and dentate in costal half ; a broad median 
streak from beyond this to midtermen, traversed by a whitish dentate 
subterminal line; interrupted on veins; cilia grey, towards apex fuscous, 
with slender whitish bars. Hindwings elongate, termen strongly 
rounded; as forewings but without sub-basal line; antemedian line 
slender, curved, interrupted before dorsum; postmedian broader and 
darker with strong prominence above middle ; a whitish dentate 
subterminal line ; broadly edged with fuscous anterioriy. 

Similar in wing-shape to G. ianaoptilUy but with very different 
markings. 

North Queensland: Lake Barrine (Atherton Tableland) in May; 
one specimen. ■ - 

Gymnoscelis subrltpata Warr. 

Novit. ZooL 1898, p. 24. 

This species, which should be easily recognised by the reddish 
underside of both wings, is variable. I examined Warren's type which 
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eame from Duaringa, at Tring, and have since captured two examples 
both from Brisbane. The first is a male taken at rest on a wooden gate 
on February 4th, 1908, the second a female taken in my residence on 
Jnly 11th, 1940. 

The forewings are whitish with diffused rippled transverse lines 
grey more or less tinged in parts with reddish and green; the basal 
patch is small and outlined with fuscous; there is a transverse fascia 
at one-third, pale reddish defined by fuscous lines in the male, but with 
anterior margin undefined in the female and posterior line broadly 
suffused; postmedian line from two-thirds costa obliquely outwards, 
straight but slightly rippled to about middle, there sharply angled and 
dentate to before tornus. Hindwings with sub-basal area except towards 
dorsum suffused with fuseous and pale reddish and edged by a fuscous 
line strongly projecting below middle. 


Chloroclystis delosticha n.sp. 

^Xdotlxos, with distinct lines. 

$ . 22 mm. Head, thorax, and abdomen grey-whitish with a few 
dark fuscous scales. Palpi 1 ; dark fuscous, apex and a median band 
whitish. Antennae grey. Legs' fujseous with whitish rings; posterior 
pair mostly whitish. Fore wings triangular, costa gently arched, apex 
rounded, termen obliquely rounded; whitish-grey with obscure trans- 
verse grey lines and dark fuscous markings; costal dots at one-sixth 
and one-third; two median dots, each obliquely anterior to one of these; 
two faint grey parallel transverse lines before middle ; a very distinct 
postmedian line from two-thirds costa, nearly straight but slightly 
waved and slightly outwardly oblique to mid-disc, there angled inwards 
to three-fourths dorsum; a very slender sharply dentate subterminal 
white line preceded by dark fuscous beneath costa, opposite mid-termen, 
and above dorsum ; a broad pale grey interrupted subterminal line ; an 
interrupted dark fuscous terminal line; cilia pale grey, apices whitish. 
Hindwings with termen strongly rounded; as forewings, postmedian 
line with a projection beneath middle. 

Nearest C. nigrilineata, but larger and without any ochreous tinge ; 
antemedian line of forewings indistinct, but postmedian dark and well 
defined, not indented. 

Queensland: Brisbane in June and July; two specimens. 


Tephroclystia tornotjOPHa n.sp. 
roppoXo<l>os^ with tomal crest. 

$ . 16 mm. Head and thorax brownish-grey. Palpi 1 ; brownish. 
Antennae grey. Abdomen ochreons-grey with a fuscous transverse bar 
at one-fourth. Legs ochreous-grey-whitish. Forewings elongate- 
triangular, costa straight to neat apex, apex rounded, termen slightly 
rounded, oblique; ochreous-whitish with fuscou;^ irroration and mark- 
ings; some costal strigulae; a pale sinuate subterminal fascia edged 
with fuscous, its anterior edge finely serrated ; an obscure pale dentate 
submarginal line, preceded and followed by suffused fuscous lines ; cilia 
grey with ochreous whitish bars, Hindwings with termen gently 
rounded; as forewings but markings ill defined except towards dorsum. 
Underside of hindwings in male with a large and dense snbdorsal tuft 
pi long hairs, fuseous in centre, ochreous-whitish on margin. 

is’ not in very good condition, but the male should be 
by tufted hindwings. 

in May ; cue specimen. 
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Microdes decora n.sp. 

il-ecorus, comely. 

^ . 20 mm. Head and thorax fuscous. Palpi 4 ; fuscous. Antennae 
grey. Abdomen whitish densely suffused with fuscous on dorsum. Legs 
grey-whitish; anterior pair fuscous with whitish rings. Porewings 
tri^gular, costa slightly arched, apex rounded, termen rounded, 
oblique; fuscous with some whitish scales, disc except towards costa 
and termen suffused with ferruginous; an ill-defined whitish line angled 
outwards in middle from one-third costa to one-fourth dofrsum, edged 
posteriorly by a^ dark line ; an obscure dark transverse median line ; a 
fine double whitish line from two-thirds costa to before tornus, slightly 
outwardly curved, edged anteriorly by fuscous and posteriorly by 
ferruginous suffqsion; a well marked fine dentate whitish subterminal 
line, indented beneath costa; cilia whitish with obscure fuscous bars. 
Hindwings with termen strongly rounded ; grey ; an outwardly curved 
double whitish transverse line at two-thirds ; a finely dentate whitish 
submarginal line ; cilia grey with whitish bars. 

South Australia: Kingscote (Kangaroo Island) in May; one 
specimen received from Mr. F. M. Angel. 

Microdes phricocrossa Turn. 

Proc. Lin. Soc. Tas. 1939, p. 67. 

Owing to a confusion of specimens the description was inaccu;rate. 
It should have been based exclusively on a single worn female example 
in Coll. Goldfinch expanding 26 mm. (not 36 mm.). A redescription 
appears however to be unneeessaiy, for I am now of opinion, that the 
type is not distinct from M. leptobrya Turn, described before it on the 
same page. 

Eitphyia persimilis Turn. 

New South Wales: Mt. Kosciusko, 5,000 feet. Victoria: Mt. St. 
Bernard, 5,000 feet; Mt. Buffalo. 4.000 feet. Tasmania: Cradle Mt., 
2.000 feet. The last locality has not been previously recorded. 

Euphyia conipasciata Butl. 

Examples of this species from Tasmania, where it is common, are 
usually readily distinguished from those from Eastern Australia. They 
are on the average smaller, the yellow tinge of the hindwings is paler, 
and the ground-colour of the forewings is fuscous without brownish 
tinge. Those who wish to give this race a name may call it tasmaniensis. 
I myself do not consider it w^orthy of a varietal name, for examples 
occur, which cannot be referred positively to either island or mainland 
except by inspection of the locality label. 

Mr. W. B. Barnard captured four examples' of a West Australian 
race at Denmark in March. These are even more distinct from both the 
preceding races in the absence of yellow or ochreous tinge in the hind- 
wings, the forewings being fuscous and white. For these the name 
oecmentalis would be appropriate. 

Euphyia trissophrioa Turn. 

Proc. Eoy. Soc. Vic. 1903, p. 259. 

E. leptophrica Turn. (Trans. Roy. Soc S.A., 1922, p 250) is a 
synonym. 

New South Wales: Ebor; Barrington Tops; Mt. Kosciusko. 
Tasmania: Mt. Wellington; Bothwell; Cradle Mt., 2,000 feet. 
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Euphyia PTOCHOPis Tum. 

Proc. Lin. Soe. N.S.W. 1906, p. 702. 

E. trissocyma Tum. (Tran^ Eoy. Soe. S.A. 1922, p. 252) is a 
synonym. 

New South Wales: Jervis Bay; Moruya. Victoria: Melbourne; 
Beaeonsficld. Tasmania: Hobart; St. Helens. 

Euphyia actinipha Low. 

Trans. Roy Soe. S.A. 1902, p. 248. 

Mr. Geo. Lyell has sent me a specimen from Birchip, which had 
been identified as this species. We agree that it is a wo.rn example of 
E. epicteta Turn. (Proc. Lin. Soe. N.S.W. 1907, p. 633). _ Lowers 
type came from Broken Hill. A careful study of his description leaves 
little doubt that it also applies to an example of the same species. 

Xanthobhob crocota Turn. 

Proc. Roy. Soe. Vie. 1903, p. 261. 

Through the courtesy of Mr. Geo. Lyell I have been able to 
re-examine the type of this species, which I described as a Hydrionbena 
crocota. Its affinities appear to be with Xanthorhoe, and the antennae 
may be described as very shortly pectinate (1) rather than dentate. 
With this I received other examples showing that the species in variable 
in colour. The female in poor condition from Mt. Wellington, that 
was doubtfully referred to this species, is that of another species prob- 
ably undeseribed. X. lituminea Turn. (Proc. Eoy. Soc. Tas.)_ is 
undoubtedly the same as X. crocota. Of the two examples’ I had before 
me in describing this, one was a normal example, but the type a dpk 
abeix'ration. Since then I have taken a normal male at the same locality. 


Fam. STEBBHIDAE. 

Bois lODESMA Meyr. 

Trans. Ent. Soc. Lond. 1897, p. 376. 

I believe E. perdulcis Turn. (Trans. Roy. Soc. S.A.. 1926, p. 124) 
is a synonym. 

Eois DELOSTIOTA Tum. 


Trans. Roy Soc. S.A. 1922, p. 264. 

This was described from a single female example. I have found 
three more, including one male, in the Barnard Collection, which is now 
in the Queensland Museum. The male has the dark fuscous dots on 
the body and wings more strongly developed, and two interaupted 
dentate pale fuscous subterminal lines on the forewings. Posterior legs 
in male long, slender, smooth, without spurs, tarsi as long as tibiae. 

North Queensland : Cape York ; Cairns'. Queensland : Tweed Heads ; 
Toowoomba. 

Eois LuciDA n.sp. 

luddv^, shining white. 


5. 14 mm. 2. 17 mm. Head fuscous ; fillet whitish. Palpi pale 
fuscous. Antennae whitish, towards apex grey; ciliations in male 1. 
Thorax and abdomen white. Legs whitidi. Porewings elongate- 
costa straight to near apex, apex round-pointed, termen 
; shining white ; five very pale grey rippled lines 
t^ihirdf, subterrainal, and submargihal; a 
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■terminal series of black dots; an occasional irregular black scale may 
be detected, elsewhere, but no discal dot; cilia white. Hindwings with 
termen rounded; as forewings. 

Not unlike E, fuoosa Wai*r, but differs in the absence of any 
ocbiwus tinge, and by the marginal dots of the wings. Also in that 
species the male antennae are thicker with longer cilia (almost 2) 
itrranged in tufts. 

Queensland: Noosa in April; two specimens. 

ScOPULA EPISTICTA n.Sp. 

iinarLKToSi dotted. 

^ . 18 mm. Head white ; face and palpi blackish. Antennae 

whitis'h, towards apex grey ; in male with tufts of rather long eiliations 
(one and a half). Thorax and abdomen white, the former faintly 
oehreous-tinged. Legs whitish; posterior tibiae dilated, smooth, tarsi 
two-fifths. Porewings triangular, costa straight to near apex, apex 
round-pointed, termen slightly rounded, oblique; white with scarcely 
a trace of grey transverse lines ; a few black scales’ near base above 
dorsum ; a black discal dot at end of cell, preceded by another at origin 
of vein 2 ; postmedian line represented by minute black dots on veins, 
that on vein 5 displaced slightly inwards; a terminal series of black 
dots ; cilia white. HindwingvS with termen rounded, slightly crenulate ; 
as forewings. 

Very like 8, aleiintis Turn. Distinguished by the blackish dots on 
wings and the male antennae. In that species they are evenly and 
moderately ciliated (1). 

North Australia: Darwin in March; one specimen received from 
Mr. P. P. Dodd. 

SOOPULA COENONA Tum. 

The length of the posterior tarsi of the male is two-fifths’ not three- 
fifths as printed in my description (Proe. Lin. Soc. N.S.W. 1907, p. 602) . 

StERRHA liEEWCIIYTA U.Sp. 

XeTTToxvros, slightly suffused. 

B $ . 12-16 mm. Head fuscous ; fillet white. Antennae pale grey ; 
in male wdth tufts of rather long cilia (one and a half). Palpi very 
short, slender; pale grey. Thorax pale fuscous’, in female sometimas 
almost whitish. Abdomen pale grey. Legs ochreous-whitish ; anterior 
pair pale grey ; posterior pair without middle spurs and similar in both 
sexes. Porewings triangular, costa straight to two-thirds, thence 
strongly arched, apex round-pointed, termen slightly rounded, oblique ; 
whitish with faint grey suffusion, which leaves ill defined narrow trans- 
verse whitish fasciae 'at one-third, two-thirds, and five-sixths; a pale 
fuscous interrupted terminal line ; cilia whitish. Hindwings with termen 
strongly rounded ; as forewings. 

A very small and fragile species with extremely indefinite markings. 

North Australia: Darwin in October and May. North Queens- 
land; Dunk Island in May. Queensland: Rockhampton in August; 
Yeppoo-n in September and October; Eidsvold; ten specimens. I 
suspect that the specimen from Duaringa identified by Meyrick as 
E. plumboscriptwria Christ, in Trans. Bnt. Soc. 1897, p. 376, is an 
example of this species. 
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Sterrha relictata Wlk. 

Cat. Brit. Mus. xxxv., p. 1629. 

I am indebted to Mr. L. B. Front for pointing out to me that 8. 
ooptera Turn, is a synonym of this Indian species. 

Gen. SoMATiNA Gn. 

Lep. X., p. 10. 

Palpi short, appressed to and not or scarcely exceeding )face. 
Antennae in male ciliated. Posterior tibiae in male dilated, smooth- 
scaled, grooved internally, containing a tuft of hair from base, and 
without wspnrs; in female normally developed and with two pairs of 
spurs. Porewings with 7, 8, 9, 10 stalked and arising from well before 
angle of cell, 10 anastomosing with 11 and 9 to form a double areole, 
11 from two-thirds. Hindwings with 3 and 4 separate, 5 from middle 
or from above middle of cell, 6 and 7 separate, connate, or short-stalked. 

An Indomalayan genus of small extent, represented in Australia 
by five species, of which one has not been recorded previously. It is a 
natural group, though there is some variety of structure in the species. 

SOMATINA COSMOPHILA Meyi*. 

Proc. Lin. Soc. N.S.W. 1887, p. 840. 

Antennae of male slightly dentate with fascicles of cilia (1)- 
Posterior tibiae and tuft long; tarsi one-fourth. Hindwings with 6 and 
7 connate or short-stalked. 

Queensland: Emerald; Toowoomba; Injune. New South Wales: 
Murnirundi; Newcastle; Sydney. Victoria: Kewell. 


SoMATiNA RUPiF.vsciA Warr. 
Novit. Zool. 1896, p. 379. 

Unknown to me. 

North Queensland: Cooktown. 


SoMATiNA MACULATA Warr. 


Novit. Zool. 1898, p. 244. 8. sordidu Warr. ibid, p. 244. 

^ $ . 30-32 mm. Head fuscous. Palpi whitish, posterior surface 
fuscous. Antennae pale grey; in male with fascicles of cilia (!)• 
Thorax white. Abdomen whitish ; sometimes with some ferruginous or 
fuscous scales or spots on dorsum. Legs white or whitish; posterior 
tibiae and tuft long, tarsi two-thirds, slender. Forewings triangular, 
costa in male straight to two-thirds, thence arched, in female evenly 
arched; whitish with very faint grey-whitish markings; a minute 
blackish discal dot; very slender median, postmedian, and subterminal 
lines; a submarginal shade with crenated posterior edge; a slender 
terminal line; frequently dorsal ends of lines and two subapieal spots 
ferruginous-fuscous ; cilia grey-whitish. Hindwings with termen 
nmderately rounded; 7 arising separately from above angle of cell; 
diseal dot, colour, and markings as forewings, but without ferruginous- 
fuscous additions. 


Variable; the form without dark markings is Bordida Warr. 



Qu*^li^a|id : Cape York; Townsville. 


Queensland: Duaringa; 
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SOMATINA EURYMITRA Tum. 

Trans. Roy. Soe. S.A. 1926, p. 124. 

Male unknown. Hindwings with 6 and 7 connate. 

SOMATINA TURBATA Wlk. 

Cat. Brit. Mus. xxiv., p. 1098. Hmps. Moths Ind. iii., p. 465. 

$ 2 . 40-42 mm. Head grey ; face reddish-fuscous. Palpi fuscous- 
reddish ,* beneath ochreous. .^tennae grey ; in male with tufts of long 
cilia (3). Thorax pale grey sometimes slightly greenish-tinged. 
Abdomen pale grey; apex reddish-fuscous; tuft ochreous. Legs 
reddish-ochreous ; posterior tibiae and tuft in male shoi't, first tars'al 
joint equally dilated and nearly as long; pale ochreous. Porewings 
triangular, costa straight to three-fourths, thence arched, apex rect- 
angular, termen slightly rounded, slightly oblique ; pale grey ; markings 
dark reddish-fuscous in male, paler in female ; a narrow triangular patch 
containing pale striae on dorsum near base reaching to cell ; discal spot 
lunate, oblique; terminal area except near costa dark, extending to 
termen beneath apex, this extension is cut by a whitish line, which 
borders the dark patch posteriorly, showing two strong teeth reaching 
termen in middle and between this and tomus respectively, its lower 
end incurved ; a dark terminal line ; cilia reddish-grey with whitish bai«. 
Hindwings with an acute projecting angle on vein 4 ; 6 and 7 connate ; 
grey minutely s’trigulated with whitish, in female reddish; a white 
discal dor at one-third on an obscure transverse dark line; a dark 
irregular dentate postmedian line; a whitish line from apex with an 
acute tooth reaching margin below middle, and a second nearly reaching 
it shortly beneath, ending on dorsum near tornus; the margin beyond 
this line except towards costa is grey; cilia as forewings. Underside 
wholly orange-ochreou^. 

North Queensland: Cape York in June, October, and November 
{W. B. Barnard). Also from Borneo, Malay Peninsula, and India. 

Fam. GEOMETEIDAE. 

Cbnochlora quieta Luc. 

0, quantilla Turn. (P.L.S. N.S.W. 1910, p. 574) was based on a 
single specimen from Townsville, differing from typical C. quieta in the 
absence of reddish discal dots and bases of cilia. An examination of a 
long series from Emerald, Brisbane, Rosewood, Toowoomba, Dalby, 
Btmya Mts., Injune, and Milmerran has shown that these differences 
are inconstant, and I now regard the latter name as a synonym. 

Buloxia meracula n.sp. 
meraculus, pure, unmixed. 

2 . 24 mm. Head green ; fillet whitish ; face dark reddish. Palpi 
1 ; green. Thorax green. Abdomen green ; towards apex mostly 
whitish. Legs grey; anterior coxae and middle and posterior tibiae 
green. Porewings triangular, costa scarcely arched, apex pointed, termen 
slightly rounded, slightly oblique ; uniform bright green with somewhat 
of a yellowish tinge, cilia green. Hindwings with termen gently 
rounded; whitish-green; edges and cilia bright green. 

Apparently near E, ochthaula Meyr. which I have not s^en, but 
differs in the absence of any whitish or ochreous tinge on the costa of 
the forewings, and in the green palpi. 
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South Australia: Kingscote, Kangaroo Island, in April; ono- 
specimen received from Mr. F. M. Angel. 

Chlorocoma ipomopsis Low. 

Trans. Roy. Soc. S.A. 1892, p. 14. 

Though I have not seen the type, a careful study of Lower’s, 
description has convinced me that C. symhleta Turn. (ibid. 1922. p. 
273) is probably a synonym. 

New South Wales: Adaminaby. South Australia: Mt. Lofty. 

Uliocnemis elegans Warr. 

Novit. Zool. 1899, p. 28; casddam Pagen. Zoologica xxix., p. 153, 
neo Gn. 

^ . 22-24 mm. $ . 30-32 mm. Head green ; fillet snow-white ; 
face green, upper third and lower edge white. Tongue weak. Palpi in 
male 1, projecting slightly beyond face, terminal joint minute; in 
female 4, second joint very long, terminal joint one-half ; green, lower 
surface white. Antennae white, pectinations in male 12, in female 6. 
near apex simple; grey tinged with green. Thorax white; patagia, 
bases and apices of tegulae, and two posterior dots green. Abdomen 
white with a pair of longitudinal green stripes. Legs white ; anterior 
and middle pairs spotted with green ; posterior tibiae with middle spurs, 
short. Porewings triangular, costa straight to three-fourths, thence 
arched, apex pointed, termen slightly rounded, oblique ; bright green 
with white niarkings; a eos'tal streak fi'om one-fifth to four-fifths; ante- 
median line from one-fifth costa to two-fifths dorsum, angled outwards 
between veins 1 and 2; postmedian almost straight from foUr-fifths. 
costa to tornus, slightly dentate beneath costa, sometimes connected 
with antemedian by a longitudinal line between veins 1 and 2; sub- 
terminal incurved from apex to termen between veins 1 and 2, thence 
again incurved and slightly dentate to tornus, connected with post- 
median by three fine interneural lines above middle ; termen slenderly 
white with sometimes two to five blackish dots; a white or whitish-brown 
tomai spot containing two transverse blackish lines; cilia green-whitish. 
Hindwings with termen rounded, tornus prominent; colour and cilia 
as forewings ; a spaall narrow apical blotch anteriorly white, posteriorly 
whitish-brown mixed with blackish; from this runs a white line to 
termen above tornus ; some discal strigulae and an irregular subterminal 
line white ; a blackish dot on tornus. 

North Queensland: Cape York in October and November; Kuranda. 
Also from New Guinea. 

Lophothorax alahpodes Turn. 

In the Proc. Roy. Soc. Q. 1939, p. 135, the derivation of the specifie 
name is correctly given, but by an unfortunate misprint that name was. 
incorrectly spelt alamphodes. 


Terpna lepterythra n.sp. 
hknr^pvBpos^ faintly red. 

Head and thorax pale reddish. Palpi IJ; pale 
white. Abdomen ochreoui^whitish, near base reddi^- 
^ments f usteous. Forewings triangular costa almost 

oblique ; very pale red^^^h ;• 
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fuscous; pale reddish on costa to apex; terminal area grey; an inter- 
Tupted fuscous terminal line ; cilia fuscous, on tomus grey. Hindwings 
TOth dorsum long, termen rounded; colour and markings as fore wings, 
but without antemedian line ; cilia grey- whitish. Underside similar. 

Victoria: "Walpeup in March; one specimen received from Mr. Geo. 
Lyell, who has the type. 

Pam. OENOCHROMIDAE. 

Gen. Aglossophanes nov. 

Ay)iwaao<l>av7]s^ with no visible tongue. 

Pace smooth. Tongue absent. Palpi moderately long, porrect, 
thickened with rough scales. Antennae in male with short slender 
pectinations almost to apex. Thorax and abdomen slender; the former 
not hairy beneath. Femora smooth. Tarsi not spiiiulose. Porewings 
with areole present, 11 anastomosing strongly to form a double areole, 
12 free. Hindwings with 6 and 7 connate, 12 approximated to cell to 
§ or '5*. Type A. pachygramnKi Low. 

One of the Taxeotis group, but not agreeing with any described 
genus, and specially characterised by the absence of the tongue. 

Aglossophanes pachygramma. 

Epidesmia pachygramma Loav, Trans. Roy. Soc. S.A. 1893, p. 154. 
Taxeotis pachygramma Turn. Proe. Lin. Soc. N.S.W. 1929, p. 503. 

Queensland: Milmerran; Injune. West Australia: Eucla (Lower). 

Aglossophanes adoxima n.sp. 

inglorious. 

$ 2 . 19-21 mm. Head Avhitish on crown ; face dark fuscous. 

Palpi ; dark fuscous. Antennae grey, towards base whitish ; pectina- 
tions in male 1|. Thorax and abdomen pale grey sparsely sprinkled 
with fuscous. Legs’ grey. Porewings triangular, costa straight, apex 
j)ointed, termen slightly rounded, slightly oblique; pale grey sprinkled 
Avith fuscous; a dark fuscous discal dot, sometimes obsolete; a faint 
Avhitish subterminal line, absent in female; a terminal series of dark 
fuscous dots ; cilia grey. Hindwings with termen rounded ; grey ; a 
terminal series of dark fuscous dots: cilia grey. 

Queensland : Milmerran in March ; Injune in April ; four specimens. 

Pam* AECTIADAE. 

Lambula phyltx>des Meyr. 

Proe. Lin. Soc. N.S.W. 1886, p. 699. Hmps. ii., p. 699, nec Turn. 

Proc. Roy. Soc. Q. 1940, p. 52. 

1 am indebted to Mr. G. M, Goldfinch for sending me examples 
of this species. Though nearly allied to L, oMiqmUnea Hmps. it is 
certainly distinct. Both Avings are paler and more ochreous than in 
that species, the hindwings have their apices more broadly rounded, and 
in the male a broadly suffused median streak of orange-oehreous 
androconia extends from near base to beyond middle on their upper 
surfaces. 

New South Wales: Sydney; Bulli. 
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Lambula obliquilinea Hmps. 

ii., p. 558, PI. 35, f. 1. L. phyllodes Turn, ibid 194Q, p. 58, nec, Mieyr. 

Queensland; Nambour; Brisbane; Mt. Tainborine; Macpherson 
Kange (2,500-3,500 feet). New South Wales*. Allyn River. 

Gen. Xanthodule, 

The neuration of the forewings is incorrectly given in my revision. 
Vein 6 is separate, 7 and 8 stalked, 9 and 10 stalked, 11 free. This 
genus should precede Philenora, of which it is a derivative. 

POLIODULE MELANOTRICHA ll.Sp. 

(ji/eXavorpixos, black-haired. 

$ . 20 mm. Head and palpi blackish. xVntennae blackish ; pectina- 
tions in male 6. Thorax blackish; patagia yellow. Abdomen dark 
fuscous sprinkled with oehreous hairs; tuft ochreous. Legs blackish; 
apices of anterior coxae and of middle and posterior femora oehreous. 
Porewings narrowly triangular, costa straight, apex pointed, termen 
nearly straight, oblique; blackish with pale ochreous markings; an 
elongate basal subcostal spot; an irregular somewhat lunate spot on 
three-fifths costa ; a small circular spot between this and dorsum ; cilia 
blackish. Hindwings broad, termen gently rounded; yellow; a broad 
dark fuscous terminal band, sharply defined and twice indented; cilia 
fuscous. 

West Australia: Westonia, near Perth (Mr. J. Angel); one 
.specimen. 

Butane middlbtoni n.sp. 

B 9 . 28-30 mm. Head orange. Palpi and antennae dark fuscous. 
Thorax dark fuscous; patagia and a posterior spot orange. Abdomen 
yellow, bases of segments fuscous. Legs dark fuscous. Forewings sub- 
oval, costa gently arched, termen strongly oblique; deep yellow with 
dark fuscous markings; five rather narrow transverse lasciae; costal 
edge dark fuscous except between second and third fasciae; first fascia 
sub-basal, prolonged on costa and dorsum; second from one-fourth 
costa to one-third dorsum, slightly bent outwards’ above middle; third 
from mid-costa to two-thirds dorsum, straight or slightly bent inwards, 
from it above middle runs a longitudinal line towards, but not always 
reaching second fascia; third from three-fourths costa to tomus, clos'e 
to terminal edge and connected with it at middle and tornus; cilia 
yellow, on middle and tOrnus dark fuscous. Hindwings with termen 
rounded ; colour as forewings ; a broad fuscous terminal band, narrower 
towards tornus; cilia fuscous- Near E. trimochla Turn., but differing 
in many details. 

New South Wales: Murrurundi in March; three specimens received 
from Dr. B. L. Middleton. 

Fam, NOCTUIDAE. 

Subfam. Acronyctinae. 

Gen. Conograna nov. 
with conical head. 

Face with obtuse conical corneous process. Thorax with a large 
^l^^ed posterior crest. Abdomen with dorsal crests on first four 
normal. Allied to Ewplmm. 
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CONOCEANA OCHTHERA n.Sp. 

6j($7)pos, hummocky. 

$. 34 mm. Head white (palpi missing). Antennae fuscous. 

Thorax fuscous sprinkled with white. Abdomen grey; crests fuscous. 
Legs fuscous' with whitish rings. Forewings elongate-triangular, costa 
slightly arched, apex round-pointed, termen rounded slightly oblique; 
dark fuscous sprinkled with white; an oblique sub-basal white fascia 
sprinkled with dark fuscous; an irregular blackish interrupted line 
from one-sixth costa to one-third dorsum bounds' this posteriorly ; 
orbicular and reniform mostly white, narrowly edged with blaekis'h, 
the former circular, the latter suboblong and larger; a suffused bladkish 
streak from first line along fold and prolonged to termen above tornus ; 
three confluent white topal dots; second line from two-thirds costa to 
before tornal dots, blackish, posteriorly with acute dentations traversing 
a broad white subterminal line; a terminal series of fuscous lunules 
edged anteriorly with white; ciUa fuscous barred with white. Hind- 
wings with termen rounded; oehreous-grey- whitish with pale fuscou.s 
diseal dot, postmedian line, and terminal band ; cilia pale fuscous with 
white bars. 

Queensland: Cunnamulla in January; one specimen received from 
Mr. N. Geaiy. 

Gen. Pachvtheix nov. 

7ra^vdpi$, shaggy-haired. 

Tongue strong. Face clothed with rough hairs. Palpi moderate, 
ascending, not reaching vertex; second joint thickened and rougli 
anteriorly, terminal joint moderate or short, smooth, obtus'e. Antennae 
in male minutely ciliated. Thorax with small anterior and moderate 
posterior crests; beneath hairy. Abdomen clothed with long Wrs 
especi^ly laterally ; a crest on first and sometimes on second segment. 
Forewings with 8 and 9 connate or stalked from areole. Hindwing 
neuration normal. Type L. smaragdistis Hmps. I was Tni.«;t.akAn in 
attributing this species to Syntketa Turn, for it possesses a strong crest 
on the first abdominal segment. In the species described below the 
basal crest is small but distinct. 

Pachvtheix .\xia n.sp. 

d^tos, worthy of esteem. 

S 9 . 30-34 mm. Head white partly tinged with green. Palpi 
dark fuscous, inner surface and apex whitish. Antennae fuscous. 
Thorax black; patagia green, apices of scales white; bases of tegulae 
white; a V-shaped white central mark edged externally with green. 
Abdomen green. Legs black with white rings ; external tuft on anterior 
tibiae white. Forewings' elongate-triangular, costa slightly arched, apex 
rounded-rectangular, termen slightly rounded, slightly oblique; green, 
sometimes yellowish-tinged in disc, with black and white markings; a 
short broad obtuse streak on costa from base, interrupted by green and 
with apex white-edged; a large basal white-edged spot sometimes con- 
tinued by a short streak to antemedian line ; antemedian white, slender, 
from one-fifth costa to one-third dorsum; a costal series of sniall black 
spots, which towards apex are separated by minute white dots; a large 
irregular triangular black spot, its apex on mid-dor^um, partly edged 
with white ; between .this and costa a short black streak containing two 
white dots ; postmedian black, slender, from three-fifths costa outwards, 
bent at two-thirds transversely, in middle angled inwards to dorsal 
s’pot; a large white apical ^ot; an interrupted black terminal band 
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from this to tornus ; cilia green, apices barred black and white. Hind- 
wings with termen rounded; dark fuscous; cilia fuscous, apices partly 
V’hitish. 

New South Wales; Ebor in Pebruar}’- and March; three specimens 
received from Dr. B. L. Middleton. 

Nvmvngana ditatata Luc. 

N, falvescens Turn, is a synonym. This species has a small basal 
abdominal crest. The genus DiplonepJu'a Turn, cannot be maintained. 

Gen. Eremvcla nov. 
ifyqfiavXog, inhabiting the desert. 

Tongue well developed. Pace not projecting; slightly rough- 
scaled. Palpi moderate, porreet; second joint exceeding face, shortly 
rough-haired ; terminal joint minute. Thorax and abdomen slender and 
without crests, the latter smooth-scaled. Porewing with a weak forked 
median vein in cell; neuration otherwise normal. Hind wings with 5 
weakly developed from below middle (two-fifths from 4). 

ErEMAI la PTILOPLEURA ll.sp. 

TTTtAoTrAevpos, with feathered costa. 

$ . 26 mm. Head and thorax pale grey. Palpi one and a half ; 
pale grey. Antennae grey. Abdomen ochreous-brown ; tuft grey. Legs 
grey; posterior pair whitish. Porewings elongate-triangular, costa 
straight, apex pointed, term(‘u slightly rounded, slightly oblique; grey- 
suffused with whitish, costa suffused with fuscous ; a broad whitish streak 
from above middle at one-sixth to apex, its costal edge straight, its 
dorsal edge just before middle enclosing a grey dot in a small convexity, 
just after middle emitting two small projections, towards apex emitting 
a series of fine short whitish streaks ; a short longitudinal whitish streak 
from base of dorsum; whole dorsal area suffused with whitish and 
traversed by slender neural and broader interneural fuscous streaks; 
an interrupted fuscous terminal line; cilia grey with fine whitish bars. 
Hindwings with termen rounded and slightly excavated above middle; 
grey; cilia whitish with a sub-basal grey line. 

Queensland: Cunnamulla in Januaiy; one specimen received from 
Mr. N. Geary 

Gen. Dinoprori Turn. 

Ti-ans. Roy. Soe. S.A. 1920, p. 153. 

This genus differs from Omphalctis Hmps. in not having a central 
drcular depression at the apex of the frontal prominence. 1 mali:e 
u. endesma Low. the type, and to it 1 also refer xcrampelina Turn., 
plinihina Hmps., and sididosema Turn. 

Dinoprora na'ctereutica n.sp. 
yvKr€p€VTt,Kos, suited to the night. 

3 9, 28-32 mm. Head and thoi^ax fuscous. Palpi 1. terminal 
joint mmute; fuscous, te(rminal joint and apex and lower surface of 
second joint pale grey. Antennae fuscous; ciliations in male two-thirds. 
Abdomen pale grey. Legs fuscous with whitish rings. Porewings 
iwrowly triangular, costa almost straight, apex rounded-rectangular, 
idightiy rounded, scarcely oblique; fuscous; markings obscure, 
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dark fuscous j a sub-basal line from costa to fold; antemedian line at 
one-fourth, indented in middle ; postmedian slender, dentate, outwardly 
curved, from three-fifths eosta to three-fourths dorsupa ; orbicular 
faintly indicated by a pale dot, renifonn by two short parallel trans- 
verse lines, or both absent; subterminal often absent, or indicated by 
a series of whitish ochreous dots, a similar terminal series, both these, 
when present, rest on a variably developed series of longitudinal lines 
running into termen; cilia fuscous. Hindwings with termen rounded; 
v/hitish-grey ; cilia grey, apices whitish. 

West Australia: Tammin in October; eight -specimens. 

Subfam. Erastrianae. 

PePERITA EUTHYSTlGHxV ll.sp. 

€ v 6 v ( jtlkos , straight-lined. 

3 9 . 16-18 mm. Head, palpi, thorax, and abdomen fuscous. 

Antennae fuscous; in male pectinate (2). Legs fuscous; posterior pair 
grey. Forewings elongate-triangular, eosta straight to near apex, apex 
rounded, termen rounded, oblique; fuscous with dark fuscous trans- 
verse lines; an incomplete sub-basal line; a narrow nearly straight 
whitish fascia from J eosta to dorsum, edged with dark fuscous lines ; 
orbicular obsolete; renifonn lai^e, 8-shaped, whitish outlined by dark 
fuscous and connected by lines with costa and dorsum; a wavy line 
from ^ costa to | dorsum, edged posteriorly by a whitish shade ; a fine 
intenmpted whitish postmedian line; an interrupted terminal line; cilia 
fuscous. Hindwings with termen rounded; 5 approximated to 4 at 
origin; fuscous; cilia fuscous. 

North Queensland: Cairns, from larvae tunnelling mango tips 
(G. E. Stephens) ; two specimens, of which one is in the collection of 
the Queensland Agricultural Department. 

Himehois stereocross a n.sp. 
crrepeoKpocrcros , straight-edged. 

3 . 16-18 mm. Head yellow. Palpi 1 fuscous. Antennae fuscous ; 
eiliations in male minute. Thorax fuscou,s; patagia, apices of tegulae, 
and a posterior spot yellow. Abdomen ochreous densely sprinkled with 
fuscous'. Legs fuscous; posterior pair pale ochreous. Porewin^ tri- 
angular, eosta slightly arched, apex subreetangular, termen slightly 
X'Ounded, slightly oblique; yellow with fuscous markings'; a short basal 
costal streak; a narrow terminal fascia with straight anterior edge; 
cilia fuscous. Hindwings with termen rounded ; dark g^ey ; cilia grey. 

Queensland : Toowoomba in November ; Talwood in November and 
April ; Injune in January and April ; six specimens. 

Subfam* Sarrhothripinae. 

Caeathusa glaucopasta n.sp. 
yXavKoiraaros y sprinkled with green. 

3 . 30 mm. Head fuscous'. Palpi exceeding vertex, terminal joint 
one-third; whitish. Antennae grey; eiliations in male 1, bristles 3. 
Thorax fuscons; patagia greenish-tinged ; tegulae mixed with white. 
Abdomen grey partly suffused with whitish. Legs grey mixed with 
whitish, tarsi fuscons with whitish rings; posterior pair mostly whitish. 
Porewings moderately broad, triangular, costa gently arched, apex 
rectaugular, termen not oblique, rounded beneath, wavy ; grey •suffused 
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with whitish and sprinkled with fuseous, brown, and green scales; 
markings dark fuscous; a small basal patch with an acute posterior 
projection; an outwardly curved line from one-fifth costa to one-third 
dorsum; between these is a white patch lightly sprinkled with green, 
a faint wavy outwardly curved median shade ; postmedian from two- 
thirds costa to before toirnus, with a rounded subcostal prominence, 
excavated beneath this, bent inwards and wavy below middle, a longi- 
tudinal median streak connects’ these lines; above this orbicular and 
reniform are slenderly outlined and grey-centred, the latter followed 
by a pale brown spot, a strong acutely dentate white subterminal line, 
cut by an irregular dark streak from beneath apex, and preceded by a 
fuscous edge and green suffusion; a dentate submarginal line; cilia pale 
grey, with slender dark fuseous bars. Hindwings with termen rounded ; 
grey-whitish with a broad fuscous terminal band, preceded by a slender 
line, not reaching tomus; cilia whitish. Very distinct, but neatrest 
G, p&lyplecta Turn. 

Queensland: Tweed Heads (Burleigh) in September; one specimen. 

Calathusa maritima n.sp. 
mmitimus, frequenting the sea coast. 

^ 2 . 26-30 mm. Head and thorax grey with a few whitish scales ; 
face smooth, naked, surrounded by a circular rim of scales. Palpi 
slightly over 1, terminal joint very shoirt ; whitish-grey. Antennae grey ; 
ciliations in male 1, bristles 2. Abdomen pale grey, base white. Legs 
grey sprinkled with whitish; posterior pair mostly whitish. Porewings 
narrow, posteriorly dilated, costa straight to two-thirds, thence arched, 
apex rounded-rectangular, termen slightly rounded, slightly oblique; 
7, 8, 9 stalked from areole; grey finely sprinkled with white, in male 
sometimes with whitish suffusion in disc, lines slender, fuscous, ante- 
median at one-third, strongly waved ; a median transverse shade ; post- 
median at two-thirds, angled outwards above middle ; some longitudinal 
fuscous streaks in terminal area; a submarginal fuseous line; cilia 
whitish. Hindwings with termen rounded; whitish or grey-whitish; 
cilia whitish. The curious' facial structure is found in other species of 
the genus. 

North Queensland: Palm Island in May; Lindeman Island in 
September. Queensland : Noosa in October and April. Common in the 
last locality. 

Subfam. Acontiaiiae. 

Earias luteolaria Hmps. 

Mr. A. R. Brimblecombe has bred this species from larvae feeding 
in pods of Sterculia qmdrifoJda. 

Gen. Eligma Hb. 

This genus should be transferred to the Acontianae next to 
Omyparis W\k. 

Subfam. Ophiderinae. 

Cbioa perspicua n.sp. 
clearly marked. 

^ 22-30 mm. H^d fuseous’ sprinkled with whitish; face with 
^Palpi 2; fu^pra, beneath white nearly to apex 
im male diortly ciliated {!). Thorax 
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with an expansile median crest ; fu;scous sprinkled with whitish. Abdo- 
men whitish-grey; a flat crest on first segment dark fuscous’. Legs 
white sprinkled with fuscous. Forewings elongate-triangular, costa 
nearly straight, apex pointed, termen obliquely rounded ; grey sprinkled 
with fuseous and towards termen suffused with pale brownish ; a broad 
white streak from base to middle reaching on costa to one-fifth, sharply 
limited beneath by fold, apex obtuse, limited by a dark fuscous line 
except on costa; a slender fuseous line on vein 1; a large bilobate spot 
in terminal^ area outlined with dark fuseous, anteriorly conical, 
])Osteriorly incised, its interior mostly grey, but with a small white 
anterior dot ; an inwardly curved line from anterior end of spot towards 
dorsum, sometimes confluent with margin of streak ; a white streak from 
spot to apex; a fuscous terminal line; cilia fuseous’ with whitish bars. 
Plindwings with termen rounded, slightly wavy; ochreous-whitish ; a 
narrow suffused whitish terminal band; cilia white. 

Queensland : Cunnamulla in October and November ; four 
specimens received from Mr. N. Gear 3 ^'. 

CRIOA ALBIFUSA n.sp. 
alhifususy suffused with white. 

$ . 30-33 mm. Head grey; face with rounded prominence. Palpi 
one and a half ; grey. Antennae grey. Thorax with a dense posterior 
crest; grey; apex of crest fuseous, tegulae white sprinkled with 
fuseous. Abdomen grey. Legs fuscous with whitish rings; posterior 
pair whitish. Forewings elongate-triangular, costa straight, apex 
tolerably pointed, termen slightly rounded, slightly oblique; grey with 
some fuscous irroration and white suffusion; a sharply defined white 
mark from base of costa to one-third dorsum; central and costal parts 
of disc suffused with white; orbicular represented by a minute fuscous 
dot; reniform incompletely outlined with fuscous and with a central 
fuseous strigula; postmedian lines fuscous, slender, sinuate, from two- 
thirds dorsum not reaching costa; a blackish spot above tomus; 
subterminal line slender, dentate, more or less thickened and blackish 
towards costa; an oblique blackish apical wedge; a terminal series of 
fuscous lunqles outlined with whitish posteriorly; cilia whitish-grey 
with fuscous bars. Hindwings with termen rounded; whitish with a 
broad fuseous terminal band; cilia whitish. 

Queensland: Cunnamulla in February; two specimens received 
from Mr. N. Geairy, 

CRYPSIPRORA TR.VNSVBRSIUNEA n.Sp. 

transversilinmis, with transverse lines. 

2 . 2(5-28 mm. Head and thorax fuscous sprinkled with whitish- 
grey; face with an acute wedge-shaped prominence. Palpi two and a 
half; fuscous sprinkled with whitish. Antennae grey. Abdomen 
grey-whitish. Legs fuseous sprinkled, and tarsi ringed, with whitish; 
posterior pair mostly whitish. Forewings elongate-triangular, costa 
slightly arched, apex subrectangular, termen rounded, slightly oblique ; 
grey with fuseous irroration and dark fuseous lines ; an incomplete sub- 
hasal line; a line at one-third, transverse, slightly wavy, sometimes 
obsolete; a transverse line from two-fifths costa to mid-dorsum, some- 
times double ; another from mi<i-eosta to two-thirds dorsum, wavy ; a 
ia:^ transverse median spot, varying in form, outlined with dark 
fuscous; Subterminal slender, transverse; followed by a roughly parallel 
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line from apex to tornus; a finely crenulate terminal line enclosing- 
narrow whitish terminal lunnles; cilia grey. Hindwings with termeii 
gently rounded; white; a narrow well-defined fuscous median band; 
cilia white. 

Queensland: Cunnamulla in November and December; two- 
specimens received from Mr. N. Geary. 

Baryphanes microspila n.sp. 
lx(>KpoamXos, with small spots. 

S . 40 mm. Head, palpi, and thorax fuscous. Antennae ochreous- 
brown ; in male dentate with paired lateral tufts of short cilia. Abdomen 
whitish-ochreous sprinkled with fuscous; tuft fuscous. Legs fuscous. 
Forewings elongate-triangular, costa straight, apex acute, termen 
obliquely rounded, sinuate beneath apex; fuscous; two brown-whitish 
dots, outlined with dark fuscous, beneath costa, at one-fourth and 
middle; a dark postmedian line faintly indicated; a more distinct 
interrupted dentate subterminal line ; cilia fuscous mixed with crimson, 
apices whitish. Hindwings’ with termen rounded ; whitish ; towards 
termen sprinkled with fuscous; cilia grey-whitish. 

West Australia: Ravenswood, near Perth, in June (M. J. Angel) ; 
one specimen. 

Fam. LASIOOAMPIDAE. 

PORELA GERAUNTAS n.Sp. 

K€pawLa^, thunderstruck. 

5 . 47 mm. Head brown-whitish. Palpi dark fuscous, beneath 
brown-whitish. Antennae whitish; pectinations in male 10, fu;scoiis. 
Thorax brown-whitish with some median fuscous suffusion. Abdomen 
fuscous-brown; posterior margins of terminal segments and tuft brown- 
whitish. Legs brown-whitish; tarsi fuscous with whitish rings. Pore- 
wings trian^ar, costa straight to near apex, apex rounded, termen 
obliquely rounded; brown-whitish with dark brown markings; a short 
median streak from base, sometimes blackish; costal and dorsal areas 
brownish-suflused ; a whitish streak above middle from near base to 
one-third ending in a discal dot ; from this a dark brown streak with 
two finer streaks above it, all ending on postmedian line; a slender 
sharply dentate postmedian line from two-thirds costa, at first trans- 
verse, bent inwards below middle, thence no longer dentate, but 
inwardly oblique to one-third dorsum; a short dark brown oblique 
streak from apex; a small blackish spot on tornus; terminal area ^ey- 
suffused with two or three very fine short longitudinal blackish lines ; 
cilia whitish with dark brown bars, which extend inwards as lines on 
veins. Hindwings with termen strongly rounded ; brown with suffused 
paler median and terminal lines ; cilia as forewings'. 

Australia: Ravenswood, near Perth, in July (Mr. J. Angel) ; 
two specimens. 

Pam, LIMAOODIDAE. 

Gen. Anapaea Wik. 

4 1 ;?^ ^7 revision of this genus in Proc. Lin. Soc. N.S.W. 1926, p. 450, 
1 ^^oogEUsed ^ne species only. The study of further material has 
what^ as' geographical races are 
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Anapaea denotata Wlk, 

<;at. Brit. Mils, xxxii., p. 474. 

B . 18-23 mm. $ . 28-30 mm. Head and thorax reddish-brown 
partly mixed with pale ochreous; face and palpi mostly pale ochreous. 
Abdomen reddish-brown ; towards apex pale ochreous. Forewings 
narrowly oval-triangular, apex broadly rounded, termen as long as or 
longer than dorsum, very obliquely rounded; reddish-brown, darker in 
male; a whitish transverse stria near base, partly obsolete in female; 
a series of three dark spots outlined with ochreous between mid-dorsum 
and cell, in female less distinct; a grey costal suffusion containing three 
dark dots beneath costa beyond middle, in female less distinct and the 
grey suffusion replaced by pale ochreous; apex suffused with grey in 
]nale, with pale ochreous in female ; slender median and postmedian lines, 
grey in male, pale ochreous in female; a grey submarginal line, broad 
towards costa, prolonged to tornus by three whitish dots; cilia pale 
ochreous with brown bars. Hindwings with termen strongly rounded; 
fuscous-brown in male, ochreous in female ; cilia in male as' forewings, 
in female wholly ochreous. 

North Australia: Darwin; Katherine. North Queensland: 
Townsville. Queensland: Brisbane; Tweed Heads. Larvae on the 
AVeeping Fig Ficiis henjaminea (P. H. Taylor). Walker’s type was 
from Moreton Bay. 

Anapaea trigona n.sp. 
rptymyos*, three-cornered. 

26-32 mm. 35 mm. Head and palpi ochreous; vertex 

sometimes grey with reddish-brown, centre. Thorax reddish-brown; 
tegulae whitish sometimes mixed with grey. Abdomen reddish-brown; 
tuft whitish. Porewings triangular, apex rounded-rectangular, termen 
as long as or shorter than dorsum, slightly rounded, moderately oblique ; 
pale brownish-ochreous partly suffused with grey, or sometimes reddish- 
brown with grey suffusion on costa; three reddish-brown spots partly 
outlined with whitish in a line from dorsum beyond middle to cell; 
subterminal and submarginal lines grey, obscure; cilia whitish, apices 
grey. Hindwings with termen strongly rounded; pale ochreous, or 
sometimes reddish-ochreous ; cilia whitish, apices sometimes grey. 

Queensland: Toowoomba; Dalby; Goondiwdndi. New South Wales’: 
Ebor; Murrurundi; Sydney; Mittagong; Jervis Bay. Victoria: 
Melbourne; Sea Lake. West Australia: Perth. 

SUSICA BARYMORPHA ll.sp. 

^apVfjLop<f>oSj heavily built. 

$ , 38 mm. Head and thorax brownish-grey. Palpi whitish 

sprinkled with fuscous. Antennae grey-whitish; pectinations in male 
5, becoming gradually shorter towards apex and ceasing at three-f oxtrths. 
Abdomen brown-whitish. Legs whitish-grey ; middle and posterior tarsi 
dark fuscous. Forewings broadly triangular, costa slightly arched, apex 
rounded, termen rounded, not oblique; da;rk grey, towards base with 
brownish suffusion and a few scattered fuscous scales; a dark fus'cous 
dis'cal spot at two-thirds; cilia dark grey. Hindwings with termen 
strongly rounded; basal and dorsal areas white; a large grey-brown 
terminal blotch; cilia as forewings. 

North Queensland: Lake Barrine (Atherton Tableland) in 
January; one specimen received from Mr. E. J. Dumigan. 
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SUSICA IDIOMORPHA n.Sp. 

tSto/xop^os', of peculiar shape. 

$ . 35 mm. Head dark brown. Palpi 1 ; reddish-brown. Thorax 
dark brown; bases of tegulae pale yellow. Abdomen brown, towards 
apex oehreous. Legs brownish-oehreous'. Forewings strongly dilated 
between base and middle, thence triangularly constricted, costa strongly 
sinuate, apex obtusely pointed, termen slightly rounded, very oblique^ 
as long as dorsum, dorsum rounded; b^rown; costal edge orange- 
oehreous ; a pale yellow blotch occupying costal half of base and con- 
nected by a line above middle with a yellowish suffusion in terminal 
area; two strongly oblique dark brown lines; first from two-thirds 
costa, at first outwardly oblique, but soon acutely angled and sinuate 
to one-third dorsum; second from five-sixths costa, at first transverse, 
but soon curved and nearly straight to two-thirds dorsum ; cilia brown. 
Hindwings rather narrow, termen rounded ; pale oehreous suffused with 
brown towards dorsum; cilia concolorous. 

Probably protectively coloured to resemble a withered leaf. Its 
peculiar shape suggests that further material may justify the formation 
of a new genus. 

North Queensland: Lake Barrine; one specimen received from Mr. 
E. J. Dumigan. 

Fam. CbSSIDAE. 

Gen. Sympycnodbs Turn. 

This genus is a derivative from Xyleuies, from which it differs in 
the median vein of forewings being unbranched, so that there is no 
median cell. In the hindwings the median vein either divides shortly 
before the end of the cell, or its lower branch fails to chitinise, leaving 
it a single vein. This variation is found in l^oth species. 

Sympycnodes trigonocosma Tuxm. 

Trans. Roy. Soe. S.A. 1932, p. 195. 

I have a second example from the Bunya Mts. (3,500 feet) in 
March. 

Sympycnodes rhaptodes n.sp. 
paTTreaS*)]?, embroidered. 

5 9 . 36-46 mm. Head and thorax fuscous or grey. Antennae 
grey; antennal pectinations in male 3, apical half simple. Abdomen 
grey. Porewings narrow, costa slightly arched, apex rounded, termen 
obliquely rounded ; pale grey with very numerous dark fuscous strigulae 
closely and generally distributed; a discal dot at §; cilia grey. 
Hindwings and cilia grey. 

New South Wales: Namhucca Heads in February; Mittagong in 
January; four specimens. 

Fam. THYEIDIDAE. 

Striglina acrooypha n.sp. 
aic/x>Ki^^os, with apical hook. 

8 . 28 mm. Head whitish-grey. Palpi ascending, slightly over 1, 
terminal joint vpy short; whitish-grey. Antennae whitish-grey; cilia- 

m male minute. Thorax white ; patagia whitish-grey. Abdomen 
. Fpremngs triangular, costa straight almost to apex, 
termen rounded, sinuate' beneath apex, 
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scarcely oblique ; white ; a slightly sinuate brownish-ochreous line from 
three-fourths costa to two-thirds dorsum, shortly extended to form a 
small costal mark ; a few oehreous strigulae in terminal area ; a minute 
blackish subapical dot; cilia white. Hindwings with termen rounded; 
white; a very slender transverse oehreous line at one-third, followed 
by several faint lines and strigulae ; cilia white. Underside of fore wings 
with a brownish-ochreous postmedian fascia. 

$ . 34 mm. Head, palpi, abdomen, and legs yellowish. Wings 

yellow ; lines as in male, but with an additional line on forewings from 
costal mark to termen at one-fourth (indicated on undersurface in 
male), and with more numerous lines and strigulae. How far these 
differences are sexual or varietal is uncertain. 

Queensland: Macpherson Eange in January; two specimens 
received from Mr. E. J. Dumigan. 

Rhodoneura hypostilpna n.sp. 
wtoottcAttvo?, glittering beneath. 

$ . 24 mm. Head gi'ey-whitish. Palpi brown, terminal Joint 

fuscous. Antennae whitish-ochreous annulated with pale fuscous. 
Thorax oehreous-whitish ; patagia fuscous. Abdomen oehreous-whitish 
sprinkled with grey. Legs, anterior pair fuscous ; middle pair brownish ; 
tarsi of both fuscous with whitish rings; posterior pair whitish. Pore- 
wings elongate-triangular, costa straight to just before apex, where it 
is strongly arched, apex acute, termen sinuate beneath apex, obtusely 
bent on vein 3, oblique ; whitish finely reticulated, and costa strigulated, 
with fuscous-brown; in this network several transverse lines can be 
distinguished ; first at one-fourth ; second at one-third, double, approxi- 
mated or confluent in disc diverging towards margins ; third from two- 
thirds costa to tomus, -single on costa but dividing shortly beneath into 
two parallel lines ; a T-shaped mark from costa before apex to termen ; 
cilia brown, apices fuscous. Hindwings with termen strongly bowed 
on vein 3 ; colour and reticulation as forewings ; some fuscous suffusion 
at apex, cilia as forewings. Underside of forewings with a slender 
black line from near base on upper margin of cell, giving off from 
its base a shorter but somewhat thicker line, both interrupted by 
glittering points of brilliant metallic reflections ; fine blackish lines on 
bases’ of veins 7, 8, 9, 10 spangled at bases only. These recall similar 
but differently arranged markings of B. submimns Warr. {crypsiliiha> 
Turn.). 

Queensland: Noosa in April; one specimen. 

Pam. PHYCITIDAE. 

Paramatta ensiferella Meyr. 

MacrocMloia draeosticha- Turn, is a synonym. 

New South Wales : Ben Lomond (4,500 feet) . Victoria : Melbourne ; 
Castlemaine. 

Tylochares proleuca Low. 

r. Jiermchionea Turn, is a synonym. 

North Queensland: Cairns; Townsville. Queensland: Caloundra; 
Brisbane. New South Wales: Deniliquin. 
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Fam. GALLEBIADAE. 

Gen. Meoistophylla Turn. 

My definition, of this genus (Proc. Roy. Soe. Q. 1936, p. 61) requires 
some amendment. In the female veins 4 and 5 of the forewings are 
stalked, and 6 may he either connate or stalked with 7, 8, 9. It should 
also he noted that the thorax has a posterior crest.. 

Meoistophvlla stenopepla Turn. 

I have received two females' taken hy Mr. W. B. Barnard at Injune 
in March. 

Meoistophylla amechanica n.sp. 

d/x'>jx®P‘'tos,simple. 

S . 22-24 mm. Head and thorax whitish sprinkled with fuscous 
or wholly fuscous. Palpi in female 5 ; fuscous. Antennae and abdomen 
grey. Legs fuscous; posterior pair grey -whitish. Porewings very 
narrow, costa strongly arched, apex pointed, termen extremely oblique ; 
grey with some fuscous irroration ; a blackish diseal spot beyond middle, 
sometimes surrounded by whitish suffusion; a terminal series of dark 
fuscous dots'; cilia grey with whitish points. Hindwings with termeii 
nearly straight, apex pointed; pale grey; cilia pale grey. 

Queensland : Injune in November and April ; two specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Gen. Dinopleuea nov. 

SivoffAewpos, with rounded costa. 

Pace with strong anterior tuft of scales. Tongue and maxillary 
palpi absent. Labial palpi in male very short, in female long. Thorax 
without crest. Porewings in female with cell long (|) ; 2 from f, 3 from 
angle, 4 and 5 long-stalked, 6 separate, 7 and 8 stalked. 9 abs'ent, 10 
and 11 separate. Hindwings with cell closed, discoeellulars shairply 
angled inwards, 2 from near angle, 3 and 4 connate or stalked, 5 absent, 
7 anastomosing with 12 for more than half its length. 

Nearly allied to Mecdstophylla. 

Dinopleuea lineata n.sp. 

lineatus, streaked. 

9 . 28-32 mm. Head and thorax grey. _ Palpi 6 ; grey. Antennae 
grey. Abdomen grey, towards apex grey-whitish. Legs whitish sprinkled 
with fuscous. Porewings elongate-oval, costa strongly arched, apex 
rounded, termen obliquely rounded; grey with some dark fuscous' and 
whitish irroration; veins outlined by fine blackish lines; cilia grey. 
Hindwings with termen slightly rounded ; pale grey ; cilia pale grey. 

Queensland: Injune in November and March; four specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 


Fam. CRAMBIDAE. 

PLATYTE.S B1ANGUL.\I«S n.Sp. 
ivicais, two-comered. 

4 ; V 42-43 Head and thorax whitish-brown. Palpi 3^; 

, Aptennae brown-whitish. Abdomen brown-whitish. 
j^Skarewiags elangate, costa strongly arched, apex rect- 
iik to »saa ii,- therh b^t at a right anglp, -^ence 
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very strongly oblique to tomus; whitish-brown sparsely sprinkled with 
fuscous, postmedian dorsal area sujffused with grey-whitish; a faint 
fuscous line from | costa to | dorsum; a similar line from f costa, 
curved inwards and sinuate to | dorsum; cilia grey-whitish, above 
angle with fuscous apices. Hindwings with termen slightly sinuate; 
brown-wdiitish ; cilia grey-whitish. 

Allied to P. idioptila Turn. I suspect that both are internal 
feeders. 

Queensland: Injune in October; tw^o specimens received from Mr. 
W. B. Barnard. Type in Queensland Museum. 

Talis cotylophora n.sp. 

KorvXo^opos^ carrying a saucer. 

S $ . 24-25 mm. Head and thorax brownish. Palpi 6 ; grey, 

lower surface white. Antennae grey; pectinations in male 1. Abdomen 
whitish or whitish-grey. Legs' grey; posterior pair whitish. Fore- 
wings elongate-triangular; costa slightly arched, apex pointed, termen 
straight, slightly oblique ; brownish-grey ; a slender white curved median 
line from to f, its concavity on costal side filled with fuscous; a 
fuscous costal streak from J to f ; a short white median streak from 
base, some fuscous irroration in continuation of this and also forming 
lines between veins in terminal area ; a very slender white submar^nal 
line from apex to tornus; a fuscous apical suffusion edged posteriorly 
with white ; some blackish dots on termen towards tornus ; cilia 
leaden-grey with a white median line. Hindwings with termen slightly 
sinuate; pale grey; cilia whitish. 

West Australia: Denmark - in March and April; six specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Talis hagnodes n.sp. 

dyva)S7}s, unmarked. 

$ $ . 26-32 mm. Head and thorax pale bi'ownish-ochreous. Palpi 
9; whitish-grey. Antennae pale grey; in male serrate and minutely 
ciliated. Abdomen ochreous-whitish. Legs pale grey. Porewings sub- 
oblong, dilated posteriorly, costa gently arched, apex subrectangular, 
termen straight, slightly oblique; pale brownish-ochreous with some 
sparsely scattered fuscous scales; some minute blackish dots between 
veins on termen; cilia whitish with a grey median line. Hindwings 
with termen slightly sinuate; whitish; cilia whitish. 

West Australia.: Albany in February; Denmark in March; five 
specimens received from Mr. W, B. Barnard. Type in Queensland 
Museum. 

Talis atacta n.sp. 
draKToSy confusedly marked. 

$ , 26 mm. Head fuscous-brown. Palpi 4 ; fuscous-brown, lower 
surface except apex whitish. Antennae fuscous; basal joint white. 
Thorax fuscous-brown with a pair of white longitudinal lines behind 
patagia. Abdomen ochreous-brown. Legs fuscous; posterior tibiae 
except apex whitish. Forewings’ narrowly triangular, costa incurved, 
apex pointed, termen straight, slightly oblique; fuscous-brown with 
white markings; a line from base along fold to J,. there acutely angled 
inwards, outwards, and again inwards to mid-dorsum ; a ^ort subdorsal 
liw beyond this ; a broader subcostal line from J to curved ip approach 
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costa at each end ; a stout oblique line from | disc to tornus ; a slender 
line from apex to termen above tornus ; angled inwar^ and denticulate ; 
cilia fuscous, bases barred with white. Hindwings with termen 
sinuate; dark grey; cilia grey. 

South Australia: Port Lincoln in January (N. B. Tindale) ; one 
specimen received from Mr. Geo. Lyell, who has the type, 

Talis pebipeuces n.sp. 

7r€pm€VKrqs, sharp. 

^ . 20-23 mm. Head and thorax pale brown. Palpi 8 ; grey, 

lower surface except apex white. Antennae pale grey ; pectinations in 
male 1. Abdomen whitish. Legs fuscous; posterior pair grey-whitish. 
Porewings narrowly triangular, costa nearly straight, apex acute, termen 
sinuate, scarcely oblique ; brownish-grey partly suif used with white and 
partly sprinkled with fuscous ; a white streak from base to near apex, 
its costal edge pale ochreous-brown ; on lower edge of this a fuscous 
line ; a blackish dot in disc at f ; dorsal area white with fuscous irrora- 
tion and some pale ochreous streaks on veins ; a pale ochreous subterminal 
line separated by a narrow white edge from a dark fuscous submarginal 
line; a white terminal line containing some triangular blackish dots ; 
cilia grey with a whitish median line. Hindwings with termen slightly 
sinuate; whitish; cilia whitish. 

Nearest T. invalidella, which it approaches in shape of forewings. 

West Australia: Albany in March; six specimens received from 
Mr, W, B, Barnard. Type in Queensland Museum. 

Fam. SCHOENOBIADAE. 

The genus Chionobosca Turn., described as one of the Cramhidae, 
rightly belongs to this family. In neuration it agrees with BchoeMbiv,^^ 
but differs in the sharply conical frontal process. 


Gen. Sthyphlolepis limps. 

This entirely Australian genus is remarkable for the large size of 
all its species, which without exception are internal feeders. Mr. "W. B. 
Barnard bred about fifty specimens of 8. agenor Turn, from a single 
log of Capparis sp, 

Styphlolepis lbucosticta Hmps. 

Ann. Mag. Nat. Hist. (9). iv., p. 318 (1919). 


^ , 50 mm. Head pale red. Palpi 3| ; fuscous-brown, white, 

except terminal joint, beneath. Antennae grey, extreme base white. 
Thorax grey-brown with a central pale red streak behind patagia. 
Abdomen grey-brown. Legs white; internal surface of anterior pair 
grey. Porewings elongate-triangular, costa straight to middle, thence 
sinuate, apex acute, slightly produced, termen bisinuate, oblique ; 6 and 
7 separate; pale grey suffused with reddish except towards eosta and 
termen; a snow-white circular sub-basal spot lightly below middle; a 
fuscous line from | costa to | dorsum, outwardly curved; a fuscous 
dfeeal dot beneath costa beyond middle; a fuscous line from f costa 
to I dorsum, very slightly sinuate ; eBia dark fuscous with a white dot 


WOTo tomus. Hindwings with termen rounded; white; terminal area 

suhterminal line; cilia grey, on tornus and 




i^eimens received from Mir. 

River. 
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Styphlolepis erythrogosma n.sp. 
ipvdpoKocfjLos, decorated with red. 

$ 9 . 35-40 mm. Head pale red. Palpi in male 3-|, in female 4 ; 
fuscous, beneath white except terminal joint. Antennae fuscous. Thorax 
grey with broad red median streak. Abdomen pale grey. Legs white; 
internal surface of anterior pair grey. Forewings elongate-triangular, 
costa straight to near apex, apex subrectangular, termen strongly bowed 
on vein 3; 6 and 7 separate; grey sparsely sprinkled with fuscous; an 
obscure discal dot at | ; a faint fuscous line from | costa to J dorsum, 
outwardly curved above middle, beneath straight ; cilia fuscous, apices 
white. Hind wings with termen rounded ; white with a large grey apical 
blotch; cilia fuscous, on tornus and dorsum white. 

Queensland: Injune in November and January; two specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Styphloijepis delopasta n.sp. 

^XoTTaaros, distinctly sprinkled. 

^ . 32-36 mm. Head and thorax whitish-grey. Palpi 5 ; whitish- 
grey, beneath white towards base. Antennae, abdomen, and legs 
whitish-grey. Porewings narrow, elongate, costa straight to near apex, 
slightly incurved before apex, apex rectangular, termen rounded, 
oblique; 6 and 7 short-stalked; whitish-grey sparsely but uniformly 
sprinkled with blackish; cilia fuscous, apices white. Hindwings with 
termen gently rounded, grey-whitish; cilia whitish with faint grey 
median line. 

Queensland: Injune in November and December; four specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Pam. PYRALIDAE. 

G-utna fuliginosa n.sp. 

fuliginosm, dark. 

9 . 27 mm. Head and thorax whitish with slight fuscous irrora- 
tion; pectus white. Palpi two and a half, terminal joint short; fuscous, 
lower surface except apex white. Maxillary palpi filiform. Abdomen 
dark fuscous, apices of segments white. Legs fuscous sprinkled with 
white. Porewings narrowly triangular, costa straight, apex nearly 
rectangular, termen rounded, slightly oblique; dark fuscous sprinkled 
and suffused with white leaving dark markings ; a transverse sub-ba^l 
line ; second line at one-third, closely followed by a parallel line ; median 
area mostly whitish with a subcostal discal mark beyond middle; a 
fourth line from three-fourths costa to tornus, edged whitish posteriorly ; 
terminal area mostly fuscous; cilia fuscous. Hindwings wiii termen 
slightly rounded ; 7 anastomosing with 12 almost to margin ; fuscous ; 
cilia white, bases fuscous. 

New South Wales : Murrurundi in December ; one specimen received 
from Dr. B. L. Middleton. 

Gen. Ecnomoneura nov. 

€Kvopuov^vpos, unsually veined. 

Pace with rounded prominence. Tongue well developed. Labial 
palpi moderately long, ascending, appressed to face, rather stout, 
smooth-scaled; terminal joint as’ stout as second, short, with rounded 
apex. Maxillary palpi short, rather stout, obtuse. Porewings with 2 
from near angle, 3 approximated to 4 and 5, which are connate from 
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HDgle, 6 from near upper angle, 7, 8, 9 stalked from angle, 10 absent, 
11 from shortly before angle. Hindwings with cell long (about three- 
fifths) ; 2 from four-fifths, 3 and 4 connate, 5 absent, 6 from upper 
angle, 7 anastomosing with 12 soon after its origin and for s'ome distance. 

Not near any other genus, and especially characterised by the 
absence of 10 in the foreMung (probably coalesced with 9) and 5 of 
hindwing (probably coalesced with 4). 


Bcnomoneura sphaeeotropha n.sp. 
a<f>aipoTpo<f>os, nourished inside a ball. 

3 $ . 30-34 mm. Head whitish, in female pale grey. Palpi pale 

Sa sprinkled with fuscous; in 

centre blackish. Abdomen grey sprinkled with white; a basal spot 

sprinkled with fuscous; anterior 
I>air fuscous with white rings; middle tibiae with a subterminal blackish 
rather na^ow, posteriorly dilated, costa gently arched, 
apex rectangular, termen m male nearly straight, in female strongly 
smuate; grey sprinkled with fuscous; markings dark fuscous a strong 
Ime from om-foortt co«« to one-third dorsnm7? X,'rt mS 
+A la disc beneath costa; a bisinuate line from costa before 

apex to three-fourths dorsum, closely followed by a less rlistinet and 
sometimes mter^pted paralld linef a submargial S; cuS griy 

rounded; white; a slight apical fufcoJs 

from^rN“ft.;arvTl“''^f specimens received 
om Mr. N. Geary, who obtained them from larvae feedinff in 

locally known as “bloodwood apples,” produced by a Sid which 

®^™blecombe has identified as Cysiacocctis pomiformis ^ on the 
desert bloodwood. Eucalyptus terminals. pomirormis, on tnc 

I am indebted to Mr. Geary for the following notes Thics trnU iu 
Srict bloodwood growing' in the clnna- 

anrhs^d The%uter coaUs 4ry 

aSS a miilw' internally with a soft white coating 

Jocolut T ts nnne^^ *^6 inner coating of I 

k’ *k * ^ minute opening. The cavity is nartlv 

S both thf H according to the size of the gall) . It is attached 

+=;i li +k ^ ’ 1 , ^®^“g ^ase and the sharp point of the 

gdls there® wS “^^ure 

meh in i®aZ?ev ^ ®n®-sixteenth to one-eighth of an 

^arnetei. when these galls were opened they were found to 

sometimes as many areigS in one gaU 
Srf larvae consume the soft inner lining of tL gaU and PTOatf n 
the cavity among excreta and silken web. ^ ^ ^ 

f Queendand. 

-J,; . .. Led. 
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Fam. PYRATTSTIDAE. 

DiATHRAUSTODES MBTALLiOSTICHA n.sp. 
lx€Ta)0^cmxos, with metallic lines. 

$ . 18 mm. Head white. Palpi grey ; base and extreme apex 

white. Antennae grey. Thorax white; apices of tegulae yellowish. 
Abdomen whitish; base of dorsum yellowish. Legs whitish; anterior 
pair with dark fuscous rings. Porewings narrowly triangular, costa 
almost straight, apex round-pointed, termen slightly rounded, oblique; 
white; a broad grey costal streak ceasing abruptly before apex; an 
orange-yellow streak edged with fuscous from one-fourth dorsum very 
obliquely outwards to middle of disc; a narrow orange-yellow terminal 
band edged with fuscous anteriorly, connected by an orange-yellow 
fuseous-edged line with costal streak beyond middle; in terminal band 
is a submarginal silvery streak from apex ceasing abruptly in a broad 
end above tornus ; cilia pale grey with three blackish bars’ above tornus, 
on apex yellowish. Hindwings with apex rounded, termen nearly 
straight ; a silvery submarginal line interrupted and not reaching tornus ; 
live blackish dots on middle part of termen ; cilia silvery white . 

North Queensland: Chillagoe in September; one specimen. 

Dichocrocis chlorotypa n.sp. 

X^oiponnros, green-marked. 

$ . 19-20 mm. Head, palpi, and thorax pale grey. Antennae grey. 
Abdomen grey ; apices of segments whitish. Legs whitish ; anterior pair . 
grey. Forewings elongate-triangular, costa straight to f , thence arched, 
apex round-pointed, termen straight, oblique; pale grey; markings 
^vilitish-green ; a large triangular spot on costa from near base to middle, 
anterior edge oblique,- dentate, apex nearly approaching -J dorsum; a 
spot on f costa ; three elongate parallel dots beneath costa before apex ; 
a broad line from f costa around apex to midtermen ; cilia grey, apices 
white. Hindwings with termen gently rounded; pale grey; cilia as 
forewings. 

North Queensland : Cape York in November; two specimens received 
from Mr. W. B. Barnard. Type in Queensland Museum. 

Sylepta octasema ]\Ieyr. 

This species has been bred from a larva in banana fruit (J. L. 
Froggatt). 

Gen. IMacrobela nov. 
jMaKpo^eXos^ with long palpi. 

Tongue well developed. Face with a short acute anterior projec- 
tion. Labial palpi straight, porrect, very long (3J-4), with rough 
projecting scales at base beneath, otherwis’e smooth-scaled; terminal 
joint one-fourth, stout, obtusely pointed. Maxillary palpi short, stout, 
obtusely pointed, not dilated. Antennae smooth, eiliations minute in 
both sexes. Posterior tibiae with outer spurs one-half. Forewings 
with 4 and 5 connate, 8, 9, 10 stalked. Hindwings' with 5 approximated 
to 4 at base, 7 anastomosing with 12 for half its length. 

I place this next Sceliodes, from which it differs in the longer labial 
palpi, stouter maxillary palpi, and stalking of 10 of the forewing. 

• MaCROBELxV phaeophasma. 

^ato^aofjaa, a dusky spectre. 

$ 2 . 24-32 mm. Head and thorax grey. Palpi grey-brown. 

Antennae grey. Abdomen grey-brown with lateral fringe of whitish 
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scales. Legs white. Forewings triangular, costa straight to three- 
fourths, thence arched, apex acute, termen bowed on vein 4, slightly 
oblique ; grey; costal edge whitish ; a triangular thinly scaled translucent 
area from costa beyond middle reaching more than half across disc, 
indented anteriorly; cilia whitish. Hindwings (with termen nearly 
straight; grey with a faintly darker postmedian line; cilia grey. 

North Queensland: Kuranda in October; Eavenshoe (Atherton 
Plateau) in January (F. P. Dodd) ; two specimens received from 
Mr. Geo. Lyell, who has the type. 

Gen. Metallarcha Meyr. 

This is a natural genus, though it shows some variation in the 
structure of the frontal process. I propose to drop P anopsia Turn. 
aS a ggmonym. 

Metallarcha grocanthes Low. 

Phlytaenodes chrysalis Hmps. Ann. Mag. Nat. Hist. (8), xi., p. 522 
(1913), is a synonym. 

Victoria: Sea Lake. South Australia: Hoyleton; Nantawarra. 


Metallarcha chrysitis n.sp. 

Xpwms, golden. 

S. 30 mm. Head with a truncate conical projection; yellow. 
Palpi three and a half; fuscous; yellow beneath. Antennae fuscous. 
Thorax yellow with a posterior fuscous spot. Abdomen fus'cous; bases 
of segments and tuft yellow. Legs fuscous; posterior pair oehreous. 
Forewings elongate-triangular, costa straight to near apex, apex pointed, 
termen slightly rounded, oblique; yellow with fuscous-grey markings'; 
a rather broad costal streak fi'om base, incised at one-sixth, narrowing 
to a point shortly before terminal fascia ; terminal fascia moderate ; a 
short inwardly hooked transverse process from costal streak at two- 
thirds, its apex touching a circular spot, which is connected to terminal 
fascia at tornus; cilia yellow. _ Hindwings with termen moderately 
rounded; yellow; a V-shaped discal mark and a terminal band, which 
does not reach tornus', fuscous; cilia yellow. 

South Australia: Noora, near Renmark, hi October; one specimen 
received from Mr. F. M. Angel. 


Myeiostephes eucosmeta n.sp. 
evKoofirpros, very neat. 

$. 14-16 mm. Head and thorax greyish-ochreous. Labial palpi 
two and a half, terminal joint minute; ochreous-fuscous. Antennae 
with joints strongly dilated and angular at apices, cilia in male one-half ; 
grey. (Abdomen missing.) Legs ochreous-whitish ; anterior pair 
fuseous._ Forewings' elongate-triangular, costa straight to near apex, 
apex pointed, termen nearly straight, slightly oblique; greyish-ochreous ; 
two slender fuscous transverse lines ; first from one-third costa to 
one-fourth dorsum, angled beneath costa, thence straight; second from 
three-fourths costa to three-fifths dorsum, edged with whitish posteri- 
orly, cuved_ outwards in upper half, thence straight; a white median 
subwstsd diseal dot; cilia fuscous with a darker bas'al line and three 
- w^tish bars, above vein 6, above vein 2, and on tornus'. Hindwings 
termen rounded ; ochreous-whitish ; a faint postmedian fuscous line ; 


ip November ; two dpeoimens 
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Fam. GLYPHIPTEEYGIDAE. 

Gen. Sagalassa Wlk. 

Cat. Brit. Mns. v., p. 5, Meyr. Gen. Insect GlypMpterygidde, p. 15. 
Type S. rob%ista Wlk. from South America. 

Miscera Wlk. xxviii., p. 457, Meyr. Proe. Lin. Soc. N.S.W. 1907, p. 100. 
Type S, resmvpiana Wlk 

A genus of moderate size confined to the Neotropical and Australian 
regions (including one species in the Moluccas). The Australian species 
are difficult to distinguish on account of their general similarity and 
frequent variability. So much is this the ease, that I have found it 
difficult to determine new species, and have had to examine critically 
all the known species. In some cases the scaling of the forewings as 
seen under a low power objective has proved helpful. The following 
key should be used with caution, not as a short-cut to diagnosis, but as 
a preliminary help, which needs confirmation by all the characters 
given for the species, whether here or in their original descriptions. 
H. episcota Low. (Trans. Roy. Soc. S.A. 1903, p. 68) has been omitted, 
as it is unknown to me, as it was to Meyrick. 

1. Porewings with an orange postmedian fascia . . 2 

Porewings without a postme^an fascia . . . . 3 

2. Porewings with fascia narrow and well removed 

from term'en . . . . . . . . . . . . . . h<mot(ma 

Porewings with fascia broad, almost touching 

termen .. am^rogyna 

3. Hindwings with orange, yellow, or whitish 

markings . . . . 4 

Hindwings without markings . . . • . . 15 

4. Hindwings orange or yellow with only a terminal 

band and extreme base fuscous . . . . 5 

Hindwings fuscous with orange, yellow, or whitish 

markings . . . . . . . • • • 7 

5. Porewings grey with whitish median streak from 

base holodism 

Porewings dark fuscous without median streak . . 6 

6. Porewings with yellowish diseal spot . . . ♦ . . resuTiyptam. 

Porewings without diseal spot . . . . - • . . . - coTispersa 

7. Porewings brownish-grey with darker median 

fascia .. .. •• •• •• •* •• posc^oto, 

Porewings without median fascia . . . . . . 8 

8. Hindwings with orange fascia 9 

Hindwings with yellowish or whitish spots . . . . 12 

9. Palpi with long rough hairs beneath . . • . . . mesoehrysa 

Palpi clothed with scales or short hairs . . . . 10 

10. Antennal pectinations of male 6; forewings 

without white-tipped scales . . . • • • - . • - ambigua 

Antennal pectinations of male not over 3; fore- 
wings often with white-tipped scales . » 11 

/ 11. Porewings with whitish discal dot beyond middle, 

white-tipped scales few or none . . . • • . • ■ oentropis 

Porewings without discal dot, white-tipped scales 

numerous . . . • • • • • * • • • • * 

12. Hindwing spots elongate, yellowish, separated by 

fuscous streaks on veins . . lygroph 

Hindwing spots not elongate, more discrete, 

whitish . . . . . - . . - • * • 13 

13. Porewings with dorsal and median spots sometimes 

confluent, subcostal spot well developed . . 14 

Porewings with small dorsal and median spots 
only 
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14. Porewings dilated posteriorly 

Porewings narrow, scarcely, if at all, dilated . . 

15. Porewings fuscous with slender white or whitish 

median streak from base 

Porewings without median streak, usually grey . . 

16. Espanse 18-23 mm.; forewings sprinkled with 

white-tipped scales 

Expanse 30-3a mm.; forewings spidnkled with long 
white-edged scales with central grey stripe 


desmotona 

leuoopis 

. . . . pammela» 

16 


omiehleutis 

ampla 


Sag.vlassa homotona Swin. 

Gat. Oxf. Mns., i., p. 36, PI. 2, f. 18, Turn. Tr. R.S. S.A. 1923, p. 165„ 
heUrazya. Turn. P.L.S. N.S.W. 1913, p. 202. 

^ . With abdomen much longer than forewing and terminated by 
a large tuft of long scales. $ . Very similar to the following species ; 
forewings in both sexes witli white-tipped scales. 

North Queensland: Cairns. Queensland: Brisbane. 


Sagalassa androgvna Turn. 

P.L.S. N.S.W. 1913, p. 203. 

^ Still unknown. $ . Differs from all other Australian species 
in having unipectinate antennae ; forewings without white-tipped 
scales. 

North Queensland : Claudie River ; Cairns. Queensland : Tweed 
Heads. 

Sagalassa poegilota Turn. 

Tr. R.S. S.A. 1923, p. 166. 

Easily recognised by the brownish-grey forewings with darker 
median fascia ; white-tipped scales present. 

North Qireensland: Cairns. 

Sagalassa iiommscA Meyr. 

P.L. N.S.W. 1907, p. 105. 

Peculiar in the grey colour of forewings and the pale yellow of 
hindwings^ extending to base; forewings sprinkled with white-tipped 
scales, which may foim a whitish streak from base broadening into a 
central suffusion, which may reach the termen. 

West Australia; Perth; Tammin; Geraldton. 


Sagalassa resumptana Wlk. 
xxviii., p. 456. Meyr. P.L.S. N.S.W. 1907, p. 102. 
anthomera Low. Tr. R.S. S.A. 1896, p. 162. 

• with an ochreous diseal dot more or less developed and 

with scatt^ed white-tipped scales above, beneath yellow except on 
nmrgins. Hindwings with yellow fascia broad almost reaching base, 
cilia on tornus wholly blackish. My observation has been limteed to^^siree 
male specimens from Cape York (Barnard). The last characteristic is 
not mentioned by Meyriek and Lower, hut their specimens may have been 
imperfect 


North Queensland: Gape York. Queensland; 
Duannga. 

Sagalassa conspersa n.sp. 

cmspersm, spnnkled. 


Rockhampton ; 


whitish-. 
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one and a half. Thorax fuscous; tegulae grey or finely sprinkled with 
whitish. Abdomen grey with seven fine yellowish rings. Legs fuscous; 
posterior tibiae ochreous-grey. Forewings dilated posteriorly, costa 
slightly arched, apex rounded, termen rounded, slightly oblique ; fuscous 
with a variable amount of irroration caused by whitish-tipped scales; 
which are more dense in an irregular band from three-fourths costa to 
three-fourths' dorsum; cilia fuscous; apices grey. Hindwings dark 
i'uscous; a broad transverse yellow fascia leaving base narrowly 
fuscous; cilia dark fuscous, apices pale yellow except on tornus. 

Differs from S. resumptana in the forewings being uniformly 
fuscous except for slight w^hitish irroration above, and with only slight 
central ochreous suffusion beneath. 

West Australia: Mt. Dale, near Perth, in January; two specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Sagalassa ambigua n.sp. 

mihiguusy puzzling. 

5 . 16-18 inm. Head and thorax dark fuscous. Palpi shortly 

rough-sealed beneath, not hairy ; dark fuscous, beneath white. Antennae 
dark fuscous ; pectinations in male 6. Abdomen dark fuscous with six 
narrow yellowish rings. Legs fuscous; anterior coxae whitish. Pore- 
wings slightly dilated posteriorly, costa slightly arched, apex round- 
pointed, termen obliquely rounded; dark fuscous sparsely sprinkled 
with long narrow brown scales in posterior half ; cilia fuscous. Hind- 
wings blackish; a yellow median fascia not quite reaching dorsum, 
])roader towards costa ; cilia blackish, on tornus apices yellow. 
Extremely like 8. mesochnjsa, but distinguished by the different palpi. 

West Australia: Perth; Waroona in October; three specimens. 

Sagalassa mesochrysa Low. 

Tr. KS. S.A. 1903, p. 68, Meyr. P.L.S. N.S.W. 1907, p. 103. 

Always distinguishable from similar species by the hairy palpi; 
antennal pectinations (6) longer than in any except the preceding 
species. 

West Australia: Perth; War*oona; Pinjarrah; Geraldton. 


Sagalassa orthaula Meyr. 

P.L.S. N.S.W. 1907, p. 103. 
isormcha Meyr, Ext, Micro., iii., p. 132. 

Forewings sprinkled with white-tipped scales and with no discal 
dot ; hindwings with yellow fascia moderate or narrow. 

Queensland: Duaringa; Eidsvold. New South Wales: Sydney; 
Katojomba. Victoria: Melbourne. 

Sagalassa gentropis Meyr. 

P.L.S. N.S.W. 1907, p. 104. 

Forewings with whitish discal dot but usually without white-tipped 
scales; hindwings with yellow fascia moderate or narrow. 

There are two aberrations in Coll. Lyell, (1) female with a short 
transverse line from mid-dorsum and a dentate line from two-thirds 
costa to discal dot, (2) female wdth unusually distinct discal dot and 
a similar line from dorsum together with a few white-tipped scales 
before termen, a character not observed in any other specimen. ^ 
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Sagalassa LYQROPis Tuth. 
f-L-S. N.S.W. 1913, p. 204. 

Antennal pectinations in male 4; forewings with obscure discal 
dot and a few white-tipped scales towards base ; hindwings with three 
yellowish spots very narrowly separate (at least in male), median spot 
narrow and elongate, dorsal spot consisting' of long hair-scales. 

Queensland: Noosa; Stradbroke Island; Tweed Heads. New South 
Wales: Sydney. 

Sagalassa dbsmotona Low. 

Tr. R.S. S.A., 1896, p. 162. Moyr. P.L.S. N.S.W. 1907, p. 104. 

Abdomen sometimes with white rings; forewings dilated posteriorly, 
with whitish diseal dot often connected by a line with mid-dorsum and 
with a sprinkling of white^tipped scales posteriorly, but no long brown 
scales' as in S. micrasta; hindwing spots very distinct, whitish-ochreous 
or whitish; dorsal and median spots sometimes confluent. 

New South Wales: Sydney; Katoomba. Victoria: Melbourne; 
Beaeonsfield. West Australia: Albany; Waroona. 

Sagalassa leucopis Meyr. 

Pi.S. N.S.W. 1907, p. 102. 

14-20 mm. Head, thorax, and antennae blackish. Palpi blackish; 
lower surface and a median ring on terminal joint white ; in one example 
whofly white. _ Abdomen blackish with a sub-basal and s'everal post- 
median white lines. _ Legs blackish ; posterior tarsi with two white spots 
on dorsum. Porewings narrow, scarcely dilated, costa nearly straight 
apex rounded, termen oblique; blackish spars’ely sprinkled with white- 
tipped scales; these form a postmedian discal spot suffusedly connected 
with dorsum, or sometimes by a defined line ; sometimes a costal dot or 
short line at three-fourths' together with another above tornus; cilia 
blackish. Hindwings _ blackish ; three snow-white spots; median and 
dorsal spots approximated or confluent, sometimes forming an 
incomplete fascia, third spot beneath mid-costa, of variable size and 
sometimes' absent. 

The male is still unknown. The species being variable, I have 
redeseribed it. 

North Queensland : Cape York. Queensland : Duaringa. New South 
Wales: Sydney. Victoria: Geelong; Dimboola. 

Sagalassa micrasta Mevr. 

P.L.S. N.S.W. 1907, p. 105. 

Abdomen sometimes with white rings. Porewings with or without 
^scM dot, without white-tipped scales, but with long brown scales'. 
Hindwings with two small whitish spots near base. In one of my 
examples there is a grey dorsal triangle extending from one-fourth 'to 
tornus’ and almost reaching half across forewing. 

West Australia: Perth; York; Waroona. 


Sagalassa p.ammelas Turn. 

Pi.s. N.S.W. 1913, p. 204 . 

Porawings d;^ fuscous with white or whitish median streak from 
.^S(®1 dpt; sprinkled with brown scales. Hindwings dark 
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Sagalassa omichlexjtis Meyr. 

P.L.S. N.S.W. 1907, p. 105. 

18-23 mm. Porewings light fuscous’ ox* grey without markings, but 
sprinkled with white-tipped scales. Hindwings fuscous with a white 
cliscal spot on under-surface only. This last is a distinctive character, 
but as I have examined two females examples only, I cannot be sure 
that it is constant. 

Sagalassa ampla n.sp. 

ampins^ large. 

30-32 mm. Head, palpi, and thorax grey. Antennae grey; 
pectinations in male one and a-half . Abdomen pale grey. Legs grey. 
Porewings dilated posteriorly, costa straight, apex rounded, termen 
rounded, slightly oblique; grey suffused, except on margins, with 
whitish, this being the effect of densely packed long white-edged scales 
each with a central grey stripe; sometimes an oblique blackish streak 
from above one-fourth dorsum to beneath end of cell ; cilia grey, agices 
and a fine antemedian line whitish. Hindwings grey; cilia whitish 
with a grey basal line. 

$ . 28-32 mm. Porewings fuscous unevenly sprinkled with whitish 
beyond middle; sometimes an oblique whitish streak from above one- 
fourth dorsum to beneath end of cell; the peculiar white-edged scales 
present, but much less numerous than in male. 

Much larger than any of the preceding species. Allied to 8- 
omicMeutis, but the scaling of the forewings is quite different. 

West Australia: Albany in Pebruary and March; four specimens 
received from Mr. ’W. B. Barnard. One of thes'e is in Coll. Lyell. 
Type in Queensland Museum. 

SiMAETHlS BMPLBCTA n.Sp. 

ifjtm-XieKTos^ intricate. 

S . 11 mm. Head and thorax pale ochreous-grey, sprinkled with 
whitish; thoiux with a large posterior fuscous spot. Palpi 2; pale 
ochreous-grey slenderly ringed with white. Antennae with black and 
.white annulations; in male with fascicles of long cilia (5). Abdomen 
fuscous. Legs fuscous with white rings; middle and posterior tarsi 
broadly white in middle. Porewings broadly triangular, costa rather 
strongly arched, apex rounded, termen slightly oblique; tawny brown 
intricately marked with dark fuscous, pale ochreous, and lines of white 
irroration formed by white-tipped scales; some whitish irroration at 
base ; a straight transverse whitish suh-hasal line, , and another similar 
at one-fourth; a very irregular dentate interrupted pale ochreous line 
from costa before middle to mid-dorsum, angled outwards beneath 
costa and in middle and inwards above dorsum, partly edged 
posteriorly with dark fuscous, and followed by antemedian, subdoired, 
and dorsal patches of whitish irroration; a white costal dot at ori^n 
of second line, and two approximated at about three-fourths, giving 
origin to parallel whitish lines angled outwards beneath costa, thence 
bisinuate to tornus ; an incomplete whitish terminal line preceded by 
dark fuscous irroration; a white apical dot; cilia whitish-grey, bases 
tawny brown. Hindwings fuscous with slight whitish, irroration 
towards termen ; cilia as forewings. 

Queensland: Cairns in August; one specimen, 

Glyphipteryx autopetes Meyr. 

<?. lychnophora Turn, is a synonym. 

R.S. — ^I. 
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Fam. HYPONOMEUTIDAE. 

Ethmi-v pseustis n.sp* 

^€varis^ deceiving. 

^ $. 28-32 mm. Head white; face black with white dots beneath 
antennae and white scales on lower edge. Palpi just i*eaching vertex; 
white, bases’ of second and terminal joints black. Antennae black with 
incomplete white annulations not reaching under-surface; ciliations in 
male minute. Thorax white, bases of tegulae, an anterior spot, a pair 
of median, and a pair of posterior spots, black. Abdomen black with 
median and lateral series of white dots. Legs black with white rings. 
Porewings elongate, costa moderately arched, apex rounded-reetangulp, 
termen slightly rounded, scarcely oblique; 7 and 8 stalked; white with 
black marMngs; costal edge black to near apex; basal dots on costa 
and dorsum; a sub-basal line from costa to fold; a line of three con- 
fluent dots from one-fifth costa to just beyond fold; costal dots at 
two-fifths and three-fifths; a diseal dot before middle forming an 
equilateral triangle with these; a subdorsal dot at one-fifth; a dot 
beneath fold at one-third; a dot on fold at three-fifths with another 
slightly above and beyond; two confluent dots on three-foui^ths costa 
connected with an interrupted line towards but not reaching tornus; 
a tornal dot; a submarginal line around apex and termen, connected 
by processes with margin, so as to form a marginal series of white dots; 
connected also with a transverse subterminal discal mark ; cilia fuscous', 
bases white. Hindwings with 5 approximated to 6; white; a dark 
fuscous apical blotch ; cilia white with a median fuscous line, on dorsum 
and lowei” half of termen wholly white. 

From this species E, clytodom Turn, differs in the two basal costal 
lines to fold being replaced by pairs of dots placed obliquely, two 
obliquely placed dots following costal dot at two-fifths, by the less 
elaborate terminal markings, and by the terminal joint of palpi being 
black except at extreme apex. E, sdagrapha Low. has the forewings 
shorter and proportionally broader, an oblique line of approximated 
or confluent dots from two-fifths costa, the posterior discal dots nearly 
or quite confluent, and a tornal spot with hooklike extension towards 
costa. 

Queensland: Toowoomba in October; Injune in November and 
December; three specimens received from Mr. W. B. Barnard. Type in 
Queensland Museum. 

Ethmia sporadica n.sp, 

CTTopaSt/cos*, scattered. 

S $ . 21-22 mm. Head black ; side-tufts and face white. Palpi 
black, second joint with median and apical, terminal joint with apical, 
white rings. Antennae grey with black annulations ; ciliations in male 
short. Thorax pale grey with black spots, two median and one 
posterior, also a dot on bases of tegulae. Abdomen grey-whitish, 
ochreous-tinged on dorsum; tuft oehreous; dorsum of fifth and sixth 
segments in male fuscons. Legs grey-whitish with black rings ; naterior 
pair mostly black; posterior pair mostly grey- whitish. Forewings 

elongate-oval, costa moderately arched, apex rounded, termen oblique ; 
pale grey with black dots; costal edge black near base; a spot on base 
of costa emitting a short sub-basal line; subcostal dots at one-third, 
one-half, and three-fourths; a dot on lower edge of fold near base and 
at one-fourth; a subdorsal median dot; a pair of discal dots 
/ lower slightly posterior; a ipedian subapical dot; 
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a marginal series of dots from three-fourths costa to tornus; cilia pale 
grey, bases barred with black opposite two subapical dots. Hindwings 
and cilia grey. Near E, heptusema Turn., but the spots on forewings 
are more numerous and differently arranged. 

Queensland; Bunya Mts. in November; three specimens received 
from Mr. W. B. Barnard. Type in Queensland Museum. 

Lacttjra clitodes Turn. 

In my description (Trans. Roy. Soc. S.A. 1932, p. 193) the neuxa- 
tion of the fore wings is wrongly stated ; 7 and 8 are stalked ; 6 separate 
but approximated to them at origin. In a second male example from 
Tooloom, N.S.W., the whitish patch on the forewings is absent, being 
replaced by a slight sprinkling of whitish scales. 

LaCTURA RHODOMOCHL.A ll.Sp. 

poSoftoxAos*, rosy-barred. 

^ $ . 17-20 mm. Head yellow with a pair of red dots on posterior 
edge. Palpi minute; reddish. Antennae yellow; ciliations in male 
minute. Thorax red. anterior margin yellow. Abdomen and legs 
reddish. Porewings suboval, costa strongly arched, apex rounded, 
termen obliquely rounded; 7 and 8 stalked; yellow with three broad 
crimson-red transverse fasciae ; first basal, posterior edge from one-sixth 
costa to one-fourth dorsum, angled beneath costa and indented in 
middle ; second median, broad in disc but narrowed on costa and dorsurn ; 
third from costa before apex to tornus, more or less constricted in 
middle, anteriorly angled beneath constriction ; cilia yellow. Hindwings 
with 4 and 5 connate or short-stalked; reddish; cilia reddish. 

North Queensland: Cape York in October and April; five specimens 
received from Mr. W. B. Barnard. Type in Queensland Museum. 

Lactura aglaodora n.sp. 
dyAaoSmpa, a splendid gift. 

40 mm. Head pale yellow. Palpi very short; pale yellow. 
Antennae wdiitish. Thorax grey, central area rosy-suffused, anterior 
margin broadly yellow. Abdomen orange-ochreoujs. Legs whitish. 
Porewings suboval, costa strongly arched, apex rounded, termen 
obliquely rounded ; 7 and 8 stalked ; grey with longitudinal streaks and 
a broader band on dorsum rosy ; a yellow costal sti'eak to beyond middle, 
triangularly dilated at one-fourth ; terminal area pale yellow, its* 
anterior edge sharply defined from three-fifths costa to tornus, nearly 
straight but angled on vein 6, on which a reddish line runs for some 
distance posteriorly; cilia pale yellow. Hindwings with 4 and 5 con- 
nate; orange-ochreous except on costa and apical areas, which are 
whitish; cilia whitish, on dorsum and dors'al half of termen orange- 
ochreous. 

North Queensland: Lake Barrine in January; one specimen 
received from Mr. E. J. Dumigan. 

Thyridectis psephonoma Meyr. 

Proe. Lin. Soc. N.S.W. 1886, p. 1046. (Newcastle), 

Queensland: Macpherson Range in January; two specimens 
received from Mr. E. J. Dumigan. 
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Gen. Schistocyttara nov.. 

<rxi<yrQKvrrapos^ with divided cell. 

Head with sidetufts of loose spreading hairs on vertex ; face smooth. 
Tongue present. Labial palpi long, ascending, recurved, smootli-sehled ; 
second joint reaching middle of face ; terminal joint longer than second, 
equally stout, acute. Maxillary palpi filiform, porrect. Antennae about 
three-fifths. Thorax with a rough posterior crest. Tibiae smooth- 
sealed ; inner spurs twice as long as outer. Forewings with chorda and 
forked median vein in cell, from which all the peripheral veins arise 
separately ; 2, 3, 4, 5 approximated, 6 from middle, 7 to terinen. Hind- 
wings broadly ovate; 2 from two-thirds, 3 and 4 separate, 5 from 
middle, 6 and 7 separate, parallel ; a forked median vein in cell. 

TMs genus, which presents some primitive characters in its 
neuration, does not appear to have any close allies, but perhaps comes 
closest to Ethmia, 

Schistocyttara nebulosa n.sp. 

nebu^bsus, cloudy. 

? , 22 mm. Head, thorax, and abdomen ochreous- whitish. Palpi 
dark fuscous; extreme apex whitish. Antennae with basal joint long, 
stout, oehreous-whitish ; for an equal length beyond this dark fuscous; 
beyond this whitish-grey. Legs dark fuscous with white tarsal rings; 
posterior pair oehreous-whitish. Porewings dilated posteriorly, costa 
moderately arched, apex rounded, termen rounded, scarcely oblique; 
white mostly suffused with pale grey and brownish; markings dark 
fuscous ; a short slender costal streak from base ; oblong costal spots 
at one-third, two-thirds, and five-sixths ; the rest of costal area brownish 
wdth dark transverse strigulae; a few strigulae also in posterior part 
of disc; an oblong dorsal spot at one-third, its’ upper anterior angle 
giving off a short process towards base ; a smaller oblong spot beyond 
middle and a tomal dot; remainder of dorsal area whitish; very faint 
sinuous fasciae connect second dorsal with firs’t and second costal spots 
forming a broad V-mark; cilia whitish with broad fuscous bars. 
Hindwings grey ; cilia pale grey, towards tornus whitish. 

Queensland : Macpherson Range in January ; one specimen 
received from Mr. E. J. Dumigan. 
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VARIATIONS IN THE VULVAL LINGUIFORM 
PROCESS OF HAEMONCHUS CONTORTUS. 

P. H. S. Roberts, D.Se., 

Animai Health Station, Yeerongpiily, Queensland. 

(1 Text Figure.) 

{Communicated to the Royal Society of Queensland hy the President^ 

2m May, 1941.) 

INTRODUCTION. 

It is well known that the vulval linguiform process of Haetnonchus 
contortus presents a number of variations in both size and shape. 
Veglia (1915) describes the normal type of linguiform process in 
H, contorPus from sheep as commencing just in front of the vuiva, 
extending backwards in a slightly oblique direction and measuring 
about 0*75 mm. in length by about 0*25 mm. in width. It is featured in 
Figure 52 of his monograph. The variations observed by him include 
(i) an unusually short process measuring 0*25 mm. by 0*17 mm., conical 
in shape, adhering to the body and slanting to the tip, (ii) a process 
resembling a pimple-like body, protruding for almost 0-25 mm., some- 
times placed anteriorly and sometimes laterally to the vulva, and 
(iii) females in which the process is entirely missing. 

Dikmans (1921) after a study of numerous specimens remarks that 
^^All the anomalies mentioned by Dr. Yeglia were observed in our 
specimens.” The four different types are figured in Plate 3 of Dikmans’ 
article. 

Finally, certain observers, Monnig (1928) and the writer (1934), 
for example, have indicated that in E. eontorius from cattle the 
linguiform process is frequently reduced to a small knob. 

During some recent work on the transference of sheep helminths 
to cattle and vice versa, the writer had an oppoi'tunity of making some 
observations on the variations that occur in the linguiform process. 
These are considered of sufficient interest to warrant publication. 


EXPERIMENTAL PROCEDURE. 

In the experiments yielding the information contained herein, 
attempts were made to establish infestations of helminths from sheep 
in five calves reared under worm-free conditions. In addition, the 
susceptibility of sheep was tested {a) to helminths of sheep origin after 
passage through cattle and (b) to cattle helminths, which so far as could 
be ascertained were of a pure cattle strain. In all series of trials, 
E. contortus was prominent. 


.R.S. J. 
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OBSERVATIONS. 

An examination of a large series of female R. contortus from 
natural infestations in both sheep and cattle revealed no less than six 
distinct types of variation in the shape and size of the lin^iifovin 
process. These are figured in Text Figure 7, where they a, re designated 
as Type 1, Tj-pe 2, &e. 



Type^. TypeB, Type 6. 


Text Figure 7. 

Types of Variation in the Vulval Ijinguiforin Frocess of 
^aemonehm eontoH%s. 


In the following table, the percentage of the respective types 
occHCTing m naturally infested sheep and cattle are compared with those 
^v during the mam of the 
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TABLE I. 


Variations in the LiNauiroRM Pbocess of H, contortus. 


Host. 

Xo. 

Exam- 

ined. 

Type 

1. 

Tpe 

2. 

Type 

3. 

Type 

4. 

Type 

5. 

o/ 

,„/o 

Type 

6. 

Origin of Infestation. 

Sheep . . 

706 

89-3 

5*6 

1*0 

3-0 

1*0 

0*1 

Natiiral infestation 

Cattle . . 

587 

4*7 

0*3 



0-3 

94*7 

Natural infestation 

Calfl .. 

253 

86*5 

11*5 


0*5 

1*5 

. . 

Ovine origin 

Calf 2 .. 

316 

4*0 

0*2 



0*6 

95*2 

At first ovine origin, 
finally bovine origin 

Calf . . 

86 

88*2 

3*5 

1*2 

2*2 

4*2 

0*7 

Ovine origin 

Calf 4 . . 

442 

4*2 


0*9 

• • , 

0*8 

94-1 i 

At fii'st ovine origin, 
finally bovine origin 

Calf 6 . . 

134 

85*9 

14*0 

0-1 1 


. . 


Ovine origin 

Lamb 4 . . 

500 

89*4 

2-1 

3-4 

2*1 

2*0 

V*0 

Ovine origin ex Calf 1 

Lamb o . . 

600 

90*1 

1-1 

3*6 I 

1*2 

3*0 

1*0 

Ovine origin ex Calf 1 

Lamb 6. . 

500 

4*8 


. . 

, . 

• • 

95*2 

Bovine origin 

Lamb 7 . . 

500 

3*0 

0*7 

0*2 

. • ! 


96*1 

Bovine origin 


Calves 1, 3 and 5 received H. contortus of ovine origin only and 
the infestations were of 10, 15 and 19 weeks’ duration respectively. 
Calves 2 and 4, after displaying a marked resistance to JET. coniarhm 
from sheep, as indicated by the almost complete elimination of the 
infestation after a period of 17 weeks, were fed larvae of bovine origin 
and slaughtered 9 weeks later. Lambs 4 and 5 were killed 6 weeks after 
infestation with larvae from calf 1, whilst iambs 6 and 7 received larvae 
of what was considered to be a pure cattle strain. 

An examination of the table shows that the great majority of 
female worms from naturally infested sheep conform to Type 1, and of 
those from naturally infested cattle to Type 6. The table also reveals 
that when cattle are infested with an ovine strain and sheep with a 
bovine strain there is no significant change in the proportions of the 
respective dominant types. Tn calves 1, 3 and 5 infested with larvae 
from sheep for periods of 10, 15 and 19 weeks respectively 86-5 per 
cent., 88-2 per cent, and 85*9 per cent of the females remained of the 
dominant sheep type (Type 1), whilst in lambs 6 and 7, given larvae 
from cattle and infested for 6 weeks, 95*2 per cent, and 96 1 per cent, 
respectively of the females belonged to the dominant cattle type (Type 
6). Calves 2 and 4 infested ^vith larvae from cattle, after losing most 
of their infestation of sheep origin, gave percentages of 95-2 and 94-1 
respectively of Type 6. It is also evident from lambs 4 and 5 w^hich 
yielded 89-4 per cent, and 90-1 per cent, respectively of Type 1, that 
passage of an ovine strain through cattle for a period of 10 weeks failed 
to ha\T any significant effect on the proportions of the dominant ovine 
type.' 

In his discussion of the anomalies occurring in the vulval lingui- 
form process, Veglia (1915) remarks “at the time of marked reprodue-* 
tive activity I met with a very large number of rather old female worms 
showing peculiar differences in the linguiform process.” Veglia ’s 
inference that reproductive activity 'and age are associated in some way 
with the appearance of the linguiform process does not, however, accord- 
ing to the writer’s observations, provide a very satisfactory explanation 
for this variability. 

Although the linguiform process is a very variable structure the 
great majority of those females from sheep possess a fully developed 
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process, whilst in cattle, most of the females possess a process which is 
reduced to a small knob. Does this feature indicate that H. contorius 
is in a process of evolution into two distinct species or is it merely an 
expression of some physiological difference occuiTing in the two respec- 
tive hosts? In the writer’s experiments cattle H, contortus was main- 
tained in sheep for six weeks and sheep H. cxmtorim in cattle for up to 
19 weeks without any significant alteration in the proportions of the 
two dominant types. It would appear then, that each type breeds true 
for at least one generation irrespective of the host, and that if any 
alteration of, say, Type 6 of cattle when established in sheep to Type 1 
does eventually occur, such alteration requires more than one generation. 

SUMMiAEY. 

1. A study has been made of the variations which occur in the 
vulval linguiform process of H, contortm. Six distinct types of process 
were observed. One of these, Type 1, in which the process is fully 
developed, is dominant in sheep ; another, Type 6, in which the process 
IS reduced to a small knob, is dominant in cattle. 

2. Infestation of sheep with cattle S, omtortus for a period of 6 
weeks and of cattle with sheep H. contortuf^ for periods of 10 to 19 
weeks did not result in any significant alterations in the proportions of 
the two dominant types — that is, Type 6 was dominant in the sheep and 
Type 1 in the cattle. 

3. It is suggested that this ])henomenon may indicate an evolution 
of E, contorius into two distinct species or it may be merely a result of 
some physiological difference between the two hosts. If Type 6, for 
example, does change eventually to Type 1, when sheep are infested 
with cattle H, conioHm^ then such a change requires several genera- 
tions, for each of these two types breeds true for at least one generation 
irrespective of the host. 
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NOTE ON A GROOVED AND POLISHED 
GRANITE SURFACE NEAR EULO, 
WESTERN QUEENSLAND. 

Artpiur Wade, D.So.. A.KC.Sc., F.G.S. 

(1 Text Figure.) 

{Bead before the Royal Society of Queensland^ dOth June, 1941.) 

1. Location. — The village of Eiilo stands in the midst of red sandy 
plains with occasional low, flat-topped mesas or ridges consisting of 
rubhly ferruginous laterite, pale yellow ironstone, brown porcellanitic 
and quartzitic layers. A measured section exposed about 40 feet of 
these materials. They are the remnants of a sheet which was formerly 
much more extensive in this part of Queensland. 

At Eulo the broad shallow valley of the Paroo River cuts through 
the plains and, at a distance of about I 4 miles to the south of the 
village, exposes underlying granite. The granite outcrops occur on 
both sides of the shallow depression through which the Paroo River 
runs and are near the western margin of the racecourse. They form a 
bar in the bed of the river at this place. 

2. Description. — ^The outcrops take the usual form — ^low hog-backs 
and rounded boulder-like masses. Evidence of decomposition or 
weathering, other than exfoliation due to exposure, is slight. The 
surfaces look as though they had been uncovered in comparatively 



Scale 2 miles = I inch. 


R.S. — K. 


Text Figure 1. 
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recent times by the scouring action of hood waters. They are beconuns' 
more exposed as the cover of soft material is removed. The jreneraf 
old granite surface seems to be one of peneplanation. ' ' 

hog-backs near the river on its eastern bank is of 
because on its surface are the remnants of a grooved and 

u ® eleai-ly seen in the accompanying 
photograph. The grooves are broad, shallow, parallel, and maintain a 

according 'to the Author’s iote 
south-east (subject to more accurate determination). The 
L ^rfaee, when examined in the vertical sections provided by 
ite fractoed margin, IS imposed on a thin white layer of rock flour 
formed by the powdering of the granite surface below. 

granite surface came to be grooved and 
polished m this manner must be a subject for speculation but 
occurrence is certainly of scientific interit. Only two S^ciS setm 
possible— human or glacial. ^ agencies seem 

It is possible that the grooving and polishinff ba« 

law bee? » uS - “I' which 

^avc oeen so imea by natives in various parts of Australia hut urvu^a 

rl - ett sir; 

may be asked: agency the following questions 

(1) Why have no similar surfaces been noted? 

(2) When did this glaciation occur? 

(3) What form did it take? 

(4) Where did the ice come from? 

An attempt is made to answer these questions:— 

^ ^ AultrSf "SuM oSy iST^ost SrtuitmfT “ Northern 

SSs1SF"‘™~-S5:-i- 

SSDifeTOi5^ZTf?“ of Permo- 

nSte h as south-western Queensland 

^ be within the bounds of po^bility since boulder bSs 
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of this age are known to occur in regions further north, 
considerations of probability suggest more recent origin. 
Several Australian geologists have submitted evidence, based 
chiefly on occurrences of erratics, of a Cretaceous Ice Age 
in Australia. Woolnough and David (1926), however, in 
marshalling part of this evidence, cannot be more certain 
with regard to the age of the beds from which erratics noted 
in Central Australia are derived than that they "‘may range 
from about Middle Cretaceous to the base of the Miocene.’^ 
Howchin (1923), on the other hand, considered that some 
of these erratics could have been derived from Pre-Cambrian 
tillites or even tillites of Permo-Carboniferous age, exposures 
of which had been recently found at no great distance from 
the principal area described by Woolnough and David. 

Large boulders of Devonian limestone found in the 
Cretaceous sediments of north-western New South Wales 
suggest transportation by ice (Dun. 1898). 

Evidence of glacial action farther to the west in Western 
Australia, not far from Laverton, have been described by 
Talbot and Clarke and ascribed to a Cretaceous glaciation 
but Maitland, in discussing the paper, leaned towards a 
Permo-Carboniferous origin for the boulder beds dealt with. 

(3) There is nothing in the records referred to that provides 
convincing proof of the existence of land ice in Central 
Australian regions or in Queensland during Cretaceous 
times. The most that can be inferred from the evidence 
available is that icebergs and floes occasionally found their 
way into the Mesozoic inland seas of Australia towards the 
close of that era. These may have dropped their burdens 
of boulders and morainic materials as they drifted northwards 
and melted. 

(4) The Author's personal view is that the South Polar region 
was near to the southern coasts of Australia in the time of 
the Permo-Carboniferous glaciation and may have still been 
much nearer than at present to the end of the Mesozoic Era. 
Any bergs and floes which drifted into these Mesozoic 
epicontinental seas were most probably derived from the 
circum-polar ice sheet of Mesozoic Antarctica. 

(5) Eemnants of possible boulder beds in Queensland, probably 
of Upper Cretaceous age, have been described by Jensen 
(1921). Erratics noted by him were traced along the south- 
eastern margin of the Great Artesian Basin in southern 
Queensland and were found to be most numerous in the 
vicinity of Injune. Wade has also referred to these 
occurrences but suggested the possibility of derivation from 
the Permo-Carboniferous horizons which outcrop not far 
distant to the north. Much of the material forming the 
accumulations of boulders on this south-eastern margin of 
the Great Artesian Basin is clearly derived from the former 
more extensive cover of siliceous ^‘biUy," but associated 
with this are erratic blocks of crystalline igneous rocks. 
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4. Conclusions. — Examination of the literature creates a strong 
impression that much further work is necessary before this Cretaceous 
Ice Age leaves the nebulous stage to become recognised as a well- 
established episode in the geological history of Queensland and other 
parts of Australia. 

On such evidence it is impossible to ascribe this grooved and 
polished surface definitely to glacial action. The alternative agents 
the stone-working aborigine, seems at present to be the more probable. 
In either case the occurrence is worthy of record. 
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REACTIONS OF DOMESTIC FOWLS TO HOT 
ATMOSPHERES. 

By N. T. M. Yeates, B.Agr.Sc., D. H. K. Lee, M.D., M.Se., D.T.M., 
and H. J. G. Hines, B.Sc., Department of Physiology, University 
of Queensland. 

(Plate IV. and 6 Text Figures.) 

{Read before the Royal Society of Queensland^ iOth JunCj 1941.) 

INTRODUCTION. 

Insufficient attention seems to have been given to the general 
physiology of the domestic fowl, and in no respect is this apparent 
neglect greater than in that of its reactions to hot atmospheres. In 
all countries with high summer temperatures, losses of poultry occur 
from heat effects. This annually recurring loss assumes serious propor- 
tions from time to time with the incidence of ^'heat waves.” Thus 
much loss was incurred in the United States in July, 1936.® Our 
attention was drawn to the problem in Queensland in January, 1940, by 
a ^‘heat wave” of record proportions. In Table 1 are set out the 
meteorological records for this period. The losses incurred were 
estimated at 40,000 birds, valued conservatively at £6,200. To this 
estimate must be added losses produced by reduction in laying. While 
Hutt® gives a good analysis of field observations in the United States, 
no experimental enquiry seems to have been conducted. Discussion at 
a meeting of the National Utility Poultry Breeders’ Association in 
Brisbane produced many suggestions and valuable field observations. 
The present enquiry was based upon the evidence so obtained and was 
designed to establish — 

(i.) The atmospheric conditions which produce heat effects in 
fowls ; 

(ii.) The comparative behaviour of different breeds; 

(iii.) The importance of providing drinking water; 

(iv.) The effect of the protein level in the diet; 

(v.) Practical methods of preventing or reducing heat effects in 
fowls. 

EXPERIMENTAL CONDITIONS AND METHODS. 

Only hens were studied. They were kept under normal atmospheric 
conditions when not required. On the day of experiment they were 
placed singly into cages and introduced at 9.0 a.m. into the air- 
conditioning room, in which the required dry and wet bulb temperatures 
had been produced. During the experiments each bird was confined 
by itself in a wire cage measuring 14^ inches high x 11 inches x 17 inches. 
The floor was covered with a |-inch pine board. The experimental birds 
were kept in this atmosphere for seven hours or until removed because 
of collapse pr through having reached a rectal temperature of 113 
degrees P. Pour series of experiments were conducted: — 

(i.) Preliminary series. — To produce a partial moult, accustom 
birds to handling, and establish critical conditions. All 
experimental birds were given this preliminary treatment. 

R.S. — ^L 
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TABLE 1. 

Mbteoeologioal Data — January, 1940. (Brisbane, Q.). 


For two record days: 


Day. 

Item. 

Min. 

9. a.m. 

Max. 

3 p.m. 

9 p.m. 


Dry Bulb 

78-3 

92*8 

109-8* 


89-3 

26th 

Wet Bulb 


82*2 


86-3 

76-0 


Relative Humidity 


62% 

29% 

44% 

52% 


Dry Bulb 

82-4* 

92-0 

106-4 

105-3 

88-0 ' 

29th 

Wet Bulb 


76*5 


78-7 

81-4 


Relative Humidity . . 

•• 

47% 

28% 


74% 


* Records. 

Ten successive days over 90 degrees (second longest heat wave on record). 



^ RECTAL TEMP. (LHGHORN))e-x--K PULSE (LEGHORN) 
-0 — o— rectal TEMP- (A’ORP) — o-^o-PULSE (A'ORP) 


Text Figure 1. 

^iteaetions of Rectal Temperature and Pulse Rate of Fowls exposed to 


100® F., with 65 per cent. Relative Humidity. ’ 
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(ii.) Effective temperature series. — Using various combinations 
of bulb temperature from 70 to 110 degrees F. and of 
relative humidity from 25 to 95 per cent., to ascertain the 
co-operative action of these two atmospheric variables upon 
the fowl’s reactions. Possible combinations were limited 
below by exterior dew points and above by the workers^ 
capacity to withstand the conditions. 

(iii.) Hydration series. — Supplying the birds in successive trials 
with no water, 15-20 ccs. once an hour, and 15-20 ccs. every 
half hour, to ascertain the importance of different levels of 
hydration. Eoom conditions: D.B. 106 degrees j Eel. Hum. 
25 per cent. 

(iv.) Protein series. — Keeping the birds for one week before each 
experiment on a diet in which the protein constituted suc- 
cessively 5, 11, 17, 22, and 28*5 per cent, of the total weight. 
Eoom conditions: D.B. 106 degrees; Eel. Hum. 25 per cent. 
Feeding was continuous up to the time of entering the room. 

Only tw^o breeds were used — Wliite Leghorns and Australorps 
(Plate IV.) The birds used were selected as being within the one breed, 
of similar and fair average build and nutrition. All were in good 
health. In later experiments it sometimes became necessary to sub- 
stitute a fresh bird for one indavertently lost in a previous experiment. 
Experience had shown by that time that variation between individuals 
was not great, provided that the partial moult had been obtained by 
preliminary exposure and handling. Once birds were introduced to 
a particular series they were not transferred to another series. 

In each series, four Wliite Leghorns and four Australorps were 
used. Eesults quoted below represent the average of the observations 
upon the four birds, unless otherwise stated. 

All birds not on the special protein diets were maintained over the 
w^hole experimental period on a standard laying mash containing 17 per 
cent, protein to which greenstuff was added. All birds other than those 
actually being subjected to hydration tests were allowed free 
water-drinking, both outside and in the experimental room. 

The following observations were made in an ante-room under 
normal atmospheric conditions before commencing each experiment and 
at suitable intervals in the hot room thereafter — pulse rate, measured 
by listening with a stethoscope and counted over five-second intervals; 
rectal temperature, measured by a clinical thermometer held in position ; 
respiratory rate, counted by sight ; weight loss, measured on a Sauter 
balance sensitive to 0*5 gm; general behaviour. 

The whole range of experiments described herein was carried out 
in the four months from winter to spring (July-October). Experiments 
on the same birds were so spaced that, apart from the initial moult, 
little chance was given them to build up a long-term acclimatisation. 
The different experiments of the effective temperature series were also 
well scattered over this period. 

In all experiments the walls of the room were at approximately the 
same temperature as the air, so that no new radiation factor was intro- 
duced, and the air-movement remained constant at an average velocity 
of 75 feet/min. 
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TABLE 2. 

Temperature-Humidity Grids in Respect op Rectal Temp. 
Australorp. 



WMte Leghorn, 



Rectal temperatures represent tEe average for tlie period of exposure in degrees F. 

^ Inra^^ets Itave been ■weighted for the time of exposure (see 
^^saH.€giures appeam below braeketed temperatures and to the left indicate 
jEoum) the fowls remained in the room, those to the right 
^ reeved. 
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RECTAL TEMPERATURE. 

General BeJimiour . — In Pig. 1 is indicated the rise of rectal tem- 
perature that occurs in hot atmospheres which are just not sufficiently 
severe to cause collapse of any bird in seven hours exposure. The rise 
tends to be rapid at first and then declines to a more or less steady rate 
of rise the gradient of which depends upon many factors. In less trying 
atmospheres actual equilibrium is obtained. (Fig. 5.) 

Relative Effects of Temperature and Humidity . — It is obvious that 
the four climatic factors of radiation, conduction, evaporation, and con- 
vection must all be included in a complete consideration of energy 
exchanges between an animal and its environment ; they must all affect 
positively or negatively, its ability to keep body temperature constant. 
A more complete consideration will be undertaken at a later date. For 
the purpose of these experiments radiation was kept low, negative, and 
in known relationship to the conduction factor, while the convection 
factor was kept constant. In the "‘effective temperature series, how- 
ever, different combinations of dry bulb temperature (radiation- 
conduction factor) and relative humidity (evaporation factor) were 
used. It is of practical importance to know when and to what extent 
humidity as well as temperature affects a bird’s reactions. 

In Table 2 the response of rectal temperature to different combina- 
tions of temperature and humidity is set out in the form of a grid for 
each of the two breeds studied. The figure appearing in a square of 
the grid represents the average temperature of all four birds of that 
breed in that atmosphere. In the more severe atmospheres birds fre- 
quently had to be removed before the seven hours had elapsed. In this 
case the average has been weighted, thus: — 

If Co is fowl’s average temperature in the ante-room, the 
fowl’s average temperature during its stay in the hot room, 
0-2 the desired weighted average, and t the duration of its 
stay in the hot room, then 

Oa = Oo + J (fla — ao). 

This assum^ a linear progress for the function in question, 
which, while not being accurate, provides a sufficient 
weighting for the somewhat gross comparative work here 
being attempted. 

The weighted averages are enclosed in brackets on the grids. 

Inspection of the grids shows the following points: — 

(i.) Below a d^ bulb temperature of 85 degrees F., neither 
temperature nor humidity produces much apparent effect upon the rectal 
temperature. There is some tendency for it to be lower over the lower 
ranges of both factors, but the figures are somewhat irregular. 

(ii.) A dry bulb temperature of 85 degrees in all instances pro- 
duces a higher average rectal temperature than one of 80 degrees in the 
Australorp, but only in some instances in the Leghorn. Humidity would 
seem to play no part here. 

* An Ci^lanation of the term * * eff eeti'^e temperature ^ ’ is not necessary to this 
paper, but it is employed here as it will appear in connection with further work 
now m hand. 
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TABLE 3. 

Effect of Fees and Forced WATER-FEBraNo. 




Free. 

Full Forced. 


1 Nil. 

Av. Beet. Temp. °F. 

Australorp 

108*6 

[115-0] 

4 (4) 

[111-5] 
5*6 (3) 

[112-2] 

6-2 (2) 

White Leghorn 

108*0 

[116-5] 
5-8 (1) 

109-4 

110-0 

Av. Pulse Rate 

Australorp 

278 

274 

272 

261 

(Beats/min.) 




275 

268 

Av, Reap. Rate . . 

Australorp 



[136] 

[144] 

(Resp./min.) 

White Leghorn 

89 

[384] 

154 

153 

Av. Evap. Loss . . 

Australorp 

37 

[47] 

[23] 

[28] 

(Oms./hr.) 

White Leghorn 

45 

[42*5] 

22 

25 


Figures enclosed in square brackets bave been weighted for the time of exposure 
(see. test). Small figures appearing below brackefted temperatures and to the left 
indicate the average time (in hours) the fowls remained in the room_, those to the 
right indicate the number of fowl’s removed. 


TABLE 4. 

Effect of Dietary Protein Levels. 




6 Per 
cent. 

11 Per 
cent. 

17 Per 
cent. 

22 Per 
cent. 

28*6 Per 
cent. 

Av. Rect. Temp. ®F. 

Australorp 

108*9 

[109-9] 
6-6 (1) 

108-6 

[111-7] 
5-3 (2) 

[111-3] 
6-8 (2) 

WThite Leghorn 

107*7 

108-5 

108-0 

108*1 

108*5 

Av. Pulse Rate /min. 

Australorp 

263 

274 

278 

272 

270 

White Leghorn 

260 

269 

271 

272 

269 

Av, Reap. Rate/min. 

Australorp 

85 

[102] 

94 

[129] 

[100] 

'White Leghorn 

62 

112 

89 

125 

100 

Av. Evap, Loss . . 
(Gms./hr.) 

Australorp 

37 

[44] 

37 

[41] 

[43] 

"White Leghorn 

43 

41 

45 i 

41 

35 


I ^ square brackets have been weighted for the time of exposure 
fi^es appearing below bracketed temperatures and to the left 

® remained in the room, those to the 

right indicate the nnmber of fowls removed. 
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(iii.) At 90 degrees the average rectal temperature is definitely 
raised in all instances in both breeds, but more markedly in the Aus- 
tralorp. Humidity of 55 per cent, and below provides a saving for the 
Australorps which puts them on a level with the Leghorns, which do 
not gain anything from these reduced humidities. 

(iv.) As the dry bulb temperature rises still higher, the effect upon 
rectal temperature becomes more and more pronounced, but again more 
markedly so in the Australorp. A sparing action of lower humidities 
shows up here, though in a somewhat irregular fashion, and on the whole 
this is more noticeable in the Australorps. It must be realized, of course, 
that even a relatively small benefit at these levels may save the life of 
the birds concerned. 

(v.) At 100 degrees F. some Australorps had to be removed before 
the conclusion of the seven hours test period on the two most humid days 
(75 and 85 per cent.), but all Leghorns remained in. At temperatures 
of 105 degrees and over some or all of both breeds had to be withdrawn, 
even at the low humidities. The number of fowls withdrawn is shown 
in the bottom right-hand corner of the squares, and here again the 
Leghorn shows a lower casualty rate. 

Effect of Eydration . — The importance of maintaining bodily water 
content within certain limits has been shown repeatedly for man. 

The position in the case of fowls was investigated by making the usual 
observations upon four different occasions. On the first trial free water- 
drinking from a vessel was permitted and the average rate of evapora- 
tion measured. On the second occasion, an amount of water approxi- 
mately equal to the quantity of water so determined as being evaporated 
was injected from a syringe directly into the crop. On the third occasion, 
half this amount of water was given and on the fourth no water. (For 
amounts see above.) 

In Table 3 appear the average rectal temperatures (calculated as 
above) for these trials. It will be seen that water administration 
directly into the crop does nothing to relieve the rise of rectal tempera- 
ture, but that if free water-drinking is permitted, some relief is obtained. 
This raises the question as to what difference there is between water 
injection and free water-drinking. From general observations upon 
the fowl’s behaviour it is tentatively concluded that with free water- 
drinking the immersion of the head provides a method of evaporation. 

Effect of Dietary Protein . — ^It appears to be well established that 
for omnivorous and carnivorous mammals protein possesses a high 
specific dynamic action. For these animals, therefore, a high level of 
protein in the diet should prove an extra embarrassment when heat 
regulation is being severely strained by hot conditions. Direct evidence 
on this point for mammals is, at present, inadequate. In view of the 
frequent advocacy on other grounds of a high protein diet for fowls, it 
was determined to apply a direct test to our birds. The diets (details 
given p. 107) were similar in all respects except that the percentage 
of protein was varied and starch was added to the lowest diet. Birds 
were kept on any one diet for a week before the trial. 

In Table 4 appear the average rectal temperatures (calculated as 
above) so obtained. It will be seen that while there was some intensifica- 
tion of heat effects with the very high protein diets the differences are 
not definitely significant. In the case of the Australorps, there was 
some tendency for collapse to occur earlier. 
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TABLE 5. 

Variability of Ante-Room Values in Single Eowls. 



Bird No. 

Rectal Temp, °P. 

PnlaeRate /Min. 

Besp. Bate /Min. 

Bays of 
Obser- 


Max. 

Min. 

Av. 

Max. 

Min. 



Min. 

Av, 

vation. 


1 .. 


104-0 

105-2 


240 

282 

36 

12 


13 


3 .. 

107-8 

104-6 

106-0 

300 

228 

276 

60 

24 

42 

33 

& 

4 .. 

105-6 

103-4 

105-1 

300 

216 

276 

56 

36 

44 

13 

0 

1 

5 .. 


104-4 

105-5 


252 



28 


47 

4 

11 .. 


105-2 

106-1 

288 

264 

276 

16 

12 

16 

28 


12 .. 

107-0 

105-4 

106-2 

300 

264 

282 



46 

32 


50 .. 


105-3 

105-8 

288 

264 

276 

44 

24 

33 

15 

i 

14 .. 


105-0 


300 

192 

278 

72 

36 

61 

47 

1 

20 .. 



106-0 

300 

252 


72 

28 

52 

47 

1 

21 .. 

106-6 

104-0 


288 

228 

276 



50 

47 


22 .. 

106-7 

104-4 

105*7 

288 



84 

56 

68 

47 


TABLE 6. 

Variability of Reactions in Different Fowls afieb 7 Hours at 95 Degrees F- 





Relative Humidity. 




96 

Per Cent, 

85 

Per Cent. 

76 

Per Cent. 

65 

Per Cent. 

46 

Per Cent. 

36 

Per Cent. 


AiiRt.ralorpg 

Max. 

112-3 

108-7 

109-5 

111-4 

109-0 

108-0 

t 


Min. 

111*2 

107-8 

108-8 

108-8 

106-5 

107-0 

1 


Max. 

108-4 

107-9 

108-0 

109-0 

107-4 

107-6 

(A 


Min. 

107-7 

106-8 

107-4 

107-0 

106-9 

107-4 



Max. 

324 

276 

300 

288 

300 

276 

1 


3Min. 

288 

252 

276 

264 

288 

264 

1 

White Lftghnims 

Max. 

300 

288 

300 

288 

300 

276 



Min. 

276 

252 

264 

264 

264 

252 

1 

Australorps 

Max. 

88 

52 

68 

80 


52 


Min. 

36 

I 28 

36 

48 

32 

32 

1 

White Leghorns 

Max. 

92 

BO 

76 

96 

76 

72 


Min, 

40 

36 

36 

48 

36 

32 " 


Axisfralorps . . 

Max. 

10 

14 

17 

16 

24 

35 

1 

Min. 

4 

8 

13 

12 

7 

30 

1 


V A., ■ ,i 

7 

22 

23 

18 

35 

40 

* /-‘t 





Hi 

13 

14 

25 
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Variations in Reaction . — Any one bird appears to behave in a 
fairly constant fashion as regards rectal temperature. In Table 5 
appear the maximum, minimum, and average ante-room temperatures 
of those fowls observed over the longest periods. 

Statistical treatment of the temperatures measured in the ante-room 
yields the following data: — 


Breed. 

No. of 
Birds. 

No. of 
Meas. 

Min. 

Max. 

Mean. 

S.E. of 
Mean. 

Stand. 

Dev. 

Australorps 

16 

250 

103-4 

107-8 

105-87 

±•038 

±-604 

Leghorns . . 

13 

255 

104-0 

107-5 

105-91 

±-028 

±-447 


Variation between individuals is thus restricted, especially in the 
Leghorns. In Table 6 are given the maximum and minimum rectal 
temperatures prevailing in the fowls of the two breeds at the end of 
the trials at 95 degrees F. It will be seen that the absolute range of 
variation is smaller than in the ante-room. 

In sharp distinction to the constancy of behaviour in any one indi- 
vidual, and the small degree of variation between different individuals 
of the same breed, the variation in reaction between the two breeds 
studied here is marked. Starting from the same mean rectal temperature 
in the ante-room the Australorps in all atmospheres above the lower 
critical level show a definitely greater rise of temperature than the 
Leghorns. This is reflected in the higher average temperatures shown 
in Tables 2, 3, 4, and 6 by the Australorps and the greater number of 
Australorps removed for collapse in atmospheres of 100 degrees and 
105 degrees F. (Table 2). Possible explanations for this difference will 
be considered below. (Powers of Heat Eegulation.) 

PULSE EATB. 

General Behaviour . — In marked contra-distinction to the rectal 
temperature, pulse rate shows no consistent change upon exposure to 
heat (Pig. 1). This is markedly different from the behaviour of the 
pulse rate in man^* ^ and many mammals under similar circumstances. 

Relative Effects of Temperature and Humidity . — In Table 7 are 
set out the average pulse rates of the fowls during their tenure of the 
hot room under different conditions. There is no apparent orientation 
in this grid. Indeed, considering the relative crudity of the counting 
method tised, the degree of variation anywhere is slight. 

Effect of Hydration . — In Table 3 appear the average pulse rates of 
the fowls enjoying different degrees of water replacement. This 
apparently had no constant effect upon the pulse rate. 

Effect of Dietary Protein . — Table 4 contains the average pulse rates 
of the same fowls stabilized upon different levels of dietary protein. 
Again there is no detectable influence of this factor. 

Variations . — In Table 5 are set out the maximum, minimum, and 
average ante-room pulse rates of the fowl studied over the longest 
periods. The degree of variation in the one individual— taking into 
account the method of counting used — ^is not great. 
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TABLE 7. 

Temperature-Humidittt Grids in Respect op Pulse Bate. 
Austmlorp. 


Eel. Hum, 

Dry Bulb Temperature ‘^P. 

Per Cent, 

70 


80 

85 

90 

95 

100 

105 

110 

95 

280 

277 

283 

271 

276 

298 

•• 


•• 

85 

272 

277 

271 

275 

272 

270 

276 

B 

•• 

75 

266 



275 



272 

270 


65 


277 

289 

270 

271 

276 

275 

271 

271 

55 

•• 


269 

270 

281 

275 

284 

266 

295 

45 

•• 



284 

278 

288 

276 

276 

290 

35 

•• 





263 

282 

288 

283 

25 

.. 


•• 


•• 



299 

•• 


White Leghorn, 


Per Cent. 

70 

75 

80 

85 

90 

95 

100 

105 

110 

95 


275 

281 

281 






85 

270 

272 

270 

274 

266 

274 

271 



75 

274 

272 

268 

276 

277 

281 


312 


65 

•• 

280 

288 

276 

275 

280 

281 

272 

271 

55 



262 

275 

282 



282 

299 

45 

- 



288 i 

278 

274 

277 

280 

278 

35 

•• 





259 

281 

280 

277 

25 

• • 

•• 

•• ! 

•• i 


•• 


295 

•• 


! * : : \ ; I 

Pulse rates represent the average for the period of exposure. 
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The extremes of variations of pulse rate between individuals is 
more marked than that of rectal temperature, as is shown by the 
following statistical data: — 


Breed. 

No. of 
Birds. 

No. of 
Meas. 

Min. 

Max. 

Mean. 

S.E. of 
Mean. 

Stand. 

Dev. 

Australorps 


251 

204 

324 

278-0 

±0-8 

±12*6 

Leghorns . . 


254 

192 

312 

275-2 

±0-8 

±12*7 


In Table 6 are given the maximum and minimum pulse rates pre- 
vailing in the fowls of the two breeds at the end of the trials at 95 
degrees P. The variation here is again less than in the ante-room. 


The difference between the means of the ante-room pulse rates of 
the two breeds is statistically just significant, but in view of the method 
of measurement, this should probably be discounted. No more significant 
breed difference was detected in the hot room. 

Correlation with Body Temperature. — That there is no correlation 
of pulse rate and body temperature in the fowls studied is seen by 
comparing the grids of Tables 2 and 7. The significance of this will, 
be considered later. (Powers of Heat Regulation.) 

RESPIRATORY FUNCTIONS. 

General Behaviour. — In Fig. 2 appears a typical curve of the 
response of respiratory rate under hot conditions. The rate rises 
somewhat irregularly, but at a fairly uniform general rate throughout 
exposure to these trying conditions. The type of breathing was seen to 
alter from faster but normal respirations, through rapid panting to 
sighing action with the onset of collapse. 

Relative Effects of Temperature and Humidity. — In Table 8 is given 
a temperature-humidity grid in respect of respiratory rate for each of 
the two breeds studied. The figures represent averages calculated as 
in the ease of rectal temperatures above. Inspection of the grids reveals 
the following points: — 

(i.) Below a dry bulb temperature of 90 degrees F., neither 
temperature nor humidity produces much effect upon the respiratory 
rate, 

(ii.) A dry bulb temperature of 90 degrees in most instances 
produced a higher respiratory rate than one of 85 degrees, particularly 
in the Australorps, 

(iii.) At 95 degrees the average respiratory rate is raised in all 
instances but one in both breeds. There is practically no tendency at 
this level for low humidities to effect a sparing action. 

(iv.) As the dry bulb temperature rises higher the respiratory rate 
increases rapidly, e^eeially at the higher humidities- The rapid rise 
associated with conditions which produce collapse is refl!ected in the high 
values of the weighted averages in these instances. There is some 
irregularity in the relative sparing effects of medium and low humidities. 
This matter will arise again in the following section. (Evaporation of 
Water.) 

Effect of Hydration. — In Table 3 appear the average respiratory 
rates for fowls kept at the different hydration levels. It will be seen 
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TABLE 8. 

Temperature-Humidity Grids in Respect of Respiratory Rate. 
Australorp, 


Eel. Hum. 

Dry Bulb Temperature 

Per Cent. 

70 

75 

wm 


90 

96 

100 

105 

110 

95 

32 

36 

36 

36 

41 

64 

nni 

BB 

•• 

85 

34 

34 

36 

36 

37 



B 

- 

75 

38 

34 

39 

37 

43 

44 

[112] 

[262] 

• • 

66 

•• 

31 

33 

37 

46 

60 

68 

[170] 

[262] 

65 

•• 

•• 

34 

36 

38 

40 

60 

[174] 

[281] 

45 

•• 

•• 

.. 

33 



74 

[124] 

[171] 

35 

•• 

•• 

•• 


i|B| 

40 

74 

[171] 

[73] 

25 


•• 

•• 

•• 

B 

■ 

■ 

[60] 



White Leghorn. 


Per Gent. 

70 

75 

80 

85 

90 

95 

100 

105 

110 

95 

56 

54 

66 

44 

55 

66 


• • 


85 

60 


68 



62 

74 


-• 

75 

47 

52 

55 

51 

63 

56 




65 

•• 

48 

64 

53 

69 



[163] 

[308] 

55 

-• 

•• 

46 

60 

65 

60 

69 

[100] 

[200] 

45 

! 

•• 

•• 

50 

49 

64 

74 

[129] 

[246] 

35 

: 

- 

•• 

•• 

. • 

61 

69 


[127] 

25 

•• 

•• 

•• 

-• 

•• 


•• 

[148] 



Respiratory rates represent the average for tire period of exposure, expressed 
respirations per minute. Figures enclosed in brackets have been weighted for the 
time of exposure (see text). 
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that, as in the case of body temperature, forced water-feeding afforded 
no relief to the respiratory rate, whereas with free water-drinking 
definite relief was obtained. 

Effect of Dietary Protein . — ^Table 4 includes average respiratory 
rates for fowls kept on different protein levels. There is some sugges- 
tion of a reduced rate with the lowest protein ration, but no regular 
variation with successive increases of protein above 11 per cent. 


VARIATIONS IN REACTION. 

Statistical treatment of the respiratory rates measured in the 
ante-room yields the following data: — 


Breed. 

No. of 
Birds. 

No. of 
Meas. 

Min. 


Mean. 

S.E. of 
Mean. 

Stand. 

Dev. 

Australorps 

16 

250 

12 

76 

1 35-7 

dz0*7 

±1M 

Leghorns . . 

13 

256 

20 

84 

44-4 

±0-8 

±12-6 


The wide range of variation in a single individual is somewhat, but not 
much, increased when groups of individuals are considered. 

This rather wide variation of and between individuals in temperate 
atmospheres is not lessened upon exposure to heat. In Table 6 are 
given the maximum and minimum respiratory rates prevailing in the 
fowls of the two breeds at the end of the trials at 95 degrees P. 

The difference between the two breeds is quite marked. The 
difference in the means of the ante-room counts is quite significant. 
This difference, while persisting at intermediate temperatures, tends to 
disappear or even to become reversed at higher temperatures. (Pig. 2, 
Table 8.) 

Correlation with Body Temperature . — Comparison of the tempera- 
ture-humidity grids in respect of rectal temperature and respiratory 
rate (Tables 2 and 8) indicates a high degree of correlation, particularly 
if allowance is made for the irregular nature of respirations associated 
with the highest temperatures. A correlation of type of respiration 
with rectal temperature was also observed. At a rectal temperature 
of about 108 degrees P. nasal breathing changed to panting, at a some- 
what higher temperature (109 degrees P.) the rate rapidly increased, and 
as the critical temperature of 113 degrees was reached the respirations 
changed rather suddenly to slower deep sighs or even gasps. (These 
changes are to be seen better in curves for individual fowls than in the 
average graphs of Pigs. 1 and 2.) It should be noted that the critical 
temperature for respiration rise lies higher than that for rectal tempera- 
ture rise and that in any one bird the respiratory rate does not increase 
until the rectal temperature has already risen. 

EVAPORATION OP WATER. 

General Behaviour . — Evaporative loss tends to be low during 
exposure to intermediate temperatures and the early stages of exposure 
to high temperatures. In the latter case, however, it changes rather 
suddenly to a much higher rate which persists more or less unchanged 
during the rest of the trial. This change coincides roughly with the 
onset of panting. (Pig. 2.) 
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TABLE 9. 

Tempebatube-Humibit'Y Grids in Respect op Evaporative Loss. 
Australorp. 


Dry Bulb Temperature ®P. 


Per Cent. 


75 

80 

85 

90 

95 

100 

105 

110 

95 

-1-5 


-3*5 

-1*5 

n 



B 


85 

3-5 

Sq 

2*5 

-0*5 

B 

mm 


B 

•• 

75 

3-5 

3-5 

5 

6 

6 

8*6 

[12] 

[34] 


65 

-• 

4-5 

3-5 

6 

9-5 

8*6 

16*5 


ik 

55 

-• 


4 

8 

9 

14-5 

21 

[22] 

[49-5] 

45 



i 

8 

10 

10 

19 

[36] 

[33] 

35 

•• 




•• 

11-5 

14-5 


[26] 

25 

•• 

•• 

.. , 




•• 

[30] 

•• 


White Leghorn. 


Rel. Hum. 
Per Cent. 

Dry Bulb Temperature ®P. 

70 

75 

80 

85 

90 

95 

100 

106 

110 

95 

-1 

-2-5 




3-5 


B 


85 

4-5 

~1*5 

4 

4 

1-5 

7 

12 

B 


75 

4 

4 

4-5 

Hi 


10-5 

17 

[32] 


65 


4-5 

6*5 


9-5 

11 

22-5 

[29] 

* 

55 

•* 

•• 

7*5 

11-5 



26-5 

[35-5] 


45 


•• 


13 

12-5 



[38'5] 


35 

•• 

•• 




13 

15*5 

[27-5] 

[39] 

25 

-• 

•• 



•• 


•• 

[37] 

•* 


* Not in. hot atmosphere long enough to determine loss. 

Evaporative losses represent the average for the period of exposure in grams 
per hour. Figures enclosed in brackets have been weighted for the time of exposure 
{see text). 
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Relative Effects of Temperature and Humidity. — ^It is a fair 
assumption under the conditions of the experiments that the loss of 
w;eight by the cage containing both the bird and its water tin, less a 
correction for evaporation from the tin directly, represents evaporation 
of water from the bird. Before this can be identified, however, with 
insensible evaporation in its physiological sense, an allowance has to be 
made for water exchange between the atmosphere and the feathers and 
cage. The extent of the corrections required for this are being 
determined. 

In Table 9 appear the temperature-humidity grids for average net 
weight loss per hour. Inspection of these grids shows that the rate of 
evaporation increases markedly with rise of temperature. The figures 
in the lower ranges of temperature would probably conform also if 
allowance were made as just indicated for changes in feather water 
content. With decreasing humidity the rate of evaporation generally 
increases, particularly through the upper ranges. 

Effect of Hydration. — The average rates of evaporation per hour 
(calculated as described above under Rectal Temperature) shown by 
the fowls with different degrees and methods of hydration are included 
in Table 3. Fowls allowed free water-drinking show greater evapora- 
tive loss than fowls deprived of water or forcibly fed with half replace- 
ment amounts. Leghorns show a greater loss than Australorps when 
allowed free drinking, but not otherwise. The significance of these 
observations will be discussed below. 

Effect of Dietary Protein. — ^As with other reactions, the level of 
dietary protein appeared to be without effect upon evaporative loss. 
(Table 4.) 

Yariations in Reaction. — In Table 6 are given the maximum and 
minimum rates of evaporative loss exhibited by the fowls of the two 
breeds at the end of the trials at 95 degrees F. The variability is 
fairly great. 

Comparison of the temperature-humidity grids for the two breeds 
(Table 9) indicates a generally greater rate of evaporative loss from 
the Leghorns at intermediate te«(peratures. This superiority is lost 
when water is given directly into the crop. (Table 3.) 

Correlation with Respiration. — ^If the temperature-humidity grid 
in respect of respiratory rate (Table 8) is compared with that in respect 
of evaporative loss (Table 9), some interesting features are seen. There 
is a general correlation as regards dry bulb temperature, both respira- 
tory rate and evaporation rising markedly with increased temperature, 
but this correlation is not seen as regards humidity. While the respira- 
tory rate in many instances tends to fall with decreasing humidity, the 
evaporative loss tends to rise or remain steady. This is, of course, 
explicable *when it is remembered that evaporative loss from the lungs 
depends upon two factors — ^the rate of pulmonary ventilation and the 
humidity of the inspired air — factors which, in this case, move in opposite 
directions. The sharp rise of evaporative loss in the course of the 
hotter trials (Fig. 2) was seen to be associated with a change of 
respiratory type from the normal to panting. 

POWERS OF HEAT REGULATION. 

Comparable Atmospheric Conditions. — In Fig. 4a.-d. the results of 
Tables 2 and 8 are expressed in graphic form, to permit a general 
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.x.»x- . -X-RESB RATE (LEGHORN) -x— x— x WT.L05S (LEGHORN) 
....o....o..RE$P. RATE (A’ORP) WT.LOS5 (A'ORP) 

Text Figure 2. 

Eeaotions of Respiratory Rate and Rate of WoiR’lit Loss of Fowls 
exposed to 100° F., with 65 per cent. Relative Mumidity. 



Text Figure 2. 

B^gram to show relative importance of temperature and 
. huniidiity upon the general reactions of man. (Compiled from 
; ncto for„o#eotive temperature, designed hy the 
I*; -ini. . yentHating ■ BnginGers.) 
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analysis of the relative effects of dry bulb temperature and humidity 
upon the rectal temperature and respiratory rate. It will be seen from 
this that the dry bulb temperature is the all-important factor deter- 
mining the behaviour of the hen in these two respects. Humidity is not 
entirely without effect however. The lowest humidities seem to exert 
some sparing action at all temperatures, whilst the highest humidities 
have an enhanced influence at the higher temperatures. The influence 
of humidity seems to be rather more apparent in the Australorp than 
the Leghorn. The influence of humidity is, however, not nearly as 
marked as in man. (Fig. 3.)^ 

Critical Temperatures , — shade dry bulb temperature of 80-85 
degrees F. for an Australorp, and of 85-90 degrees F. for a White 
Leghorn, marks the upper limit at which these hens can maintain their 
equilibrium undisturbed for seven hours. 

A rectal temperature of about 108 degrees F. is accompanied by a 
change to open-mouthed panting, and one of about 109 degrees F. by 
a sudden increase in rate. These two factors together are accompanied 
by a marked rise in the rate of water evaporation. 

A rectal temperature of 113 degrees F. marks the limit of continued 
existence as an integrated organism. Deep sighing or gasping respira- 
tions, weakness of the legs, collapse and loss of consciousness follow in 
rapid succession, and if relief is not rapidly given death ensues. 

No hens have succeeded in remaining for seven hours at a dry bulb 
temperature of 105 degrees F. with a relative humidity of 75 per cent., 
or at 110 degrees F. with a relative humidity of 45 per cent, or over. 

Methods of Heai Regulation . — ^Heat loss by radiation and conduc- 
tion from the general surface of the hen’s body must at all times be 
severely limited by the depth of the ‘‘private atmosphere” provided by 
the covering of large non-vascular feathers. This protection against 
heat loss is somewhat reduced under conditions of stress by the stance 
of the bird with the wings held out from the body. This position at the 
same time increases the “effective radiating surface” and exposes the 
less densely feathered portions of the body. 

Of the non-feathered parts, the legs have a relatively large, but 
horny, non-vascular surface, and probably afford but little relief. The 
wattles and comb, on the other hand, have a very rich vascular supply 
with a thin skin. Radiation and conduction exchanges from these may 
very well be of great importance. It is highly probable that the 
superiority of the Leghorn over the Australorp is due in large part to 
its larger head appendages. (Plate IV^) This vrould be in conformity 
with Hutt’s observations upon Rhode Island Reds and Barred Eocks.'^ 

The remaining method of heat loss available to animals is that of 
evaporation. This may occur in four ways — evaporation from lungs 
and air passages, evaporation from surface moisture transuded through 
the integument, evaporation of moisture supplied by sweat glands, and 
evaporation of moisture obtained from external sources. The third of 
these can be dismissed as the hen possesses no sweat glands.^ The 
second is probably severely restricted by the dense feathery covering, 
although this point will be subjected to verification at a later date. The 
two remaining methods are of relatively great importance to the fowl. 

The fowl, unlike the dog, has a relatively small area of buccal 
mucous membrane, and much of the tongue is horny, while the nasal 
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Under 106* Over 106“ Over f 07^ Over 106* Over HO*! Over (US!) 

Average ior 7 Hours, 

Text Figure 4c. 



40 and over. 50 and over. 60 and over. HO and over 200 and over. 
Avera g e for 7 Hours. 


Text Figure 4i>. 

Diagram to show relative importance of temperature and 
humidity upon the reactions of the fowl. 
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AUSTRALORPS 



WHITE LEGHORNS 
Room Temp, is shown within the Graphs. 

Text Figure 5. 

BeJiSLTioTir of the Beotai Temperature of Fowls exposed to Atmospheres 
of I^^eieait Temperature^ M eeut. Bdative Humidity). 
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passages are small, so that evaporation from the upper respiratory 
passages is limited. Hence, true taehypnoeic respiration, in which the 
dead space air is pushed hack and forth over moist non-pulmonary 
membranes, could be of little avail in increasing heat loss. Neverthe- 
less, the fowl does use accelerated breathing as a method of increasing 
evaporation, as is obvious from Figs. 2 and 6 and Tables 8 and 9, and 
this use is closely correlated with the fowl’s body temperature. This 
evaporation must occur from the deep pulmonary epithelium, and must 
call for marked tolerance or powers of regulation of the acid-base balance. 
Comparative studies of this mechanism are being made. It is not known 
to what extent the air-sinuses of the bones aid in this process. Part of 
the superiority in heat regulation of the Leghorn over the Australorp 
may be due to its higher respiratory rate. 

The superiority of fowls permitted free water-drinking over those 
fed water direct into the crop draws attention to the method of drinking. 
In our experiments open tins were provided and the fowls definitely 
took advantage of this to dip the head into the water. The head is thus 
cooled, mainly by evaporation of water. The anterior portions of the 
Leghorn’s comb were quite cold to the touch, when the posterior por- 
tions not dipped into water were burning. The rich vascular supply 
to these appendages gives every opportunity for a rapid distribution 
of this cooling effect over the body. The Leghorns appeared to take 
special advantage of this, and their x*ate of evaporation is greater when 
allowed free water-drinking, but the comparative figures (Table 3) do 
not show that they added any more to their constitutional superiority 
thereby. 

A striking feature of tlie fowl’s struggle against high environmental 
temperature is the absence of any response by the heart rate. This may 
merely indicate that special demands are not made upon the cardio- 
vascular system, in which ease the fowl differs markedly from many 
mammals, or that there is very little reserve power available to the fowl 
to increase its heart rate. This matter also is receiving further attention. 

The part played by such factors as colour, body form, and superficial 
fat have not been specially studied, so that no opinion wdll be ventured 
at this stage. 

Effects of Heat . — The first effect of heat is upon behaviour. Fowls 
pant and stand with wings partly outstretched, and are generally dis- 
inclined to exert themselves. The most dramatic effects are those which 
come on when the body temperature reaches 113 degrees F. Marked 
distress as shown by deep sighing respirations and shaky gait is followed 
by inability to stand, complete collapse with pale comb and outstretched 
legs, and death in rapid succession. This almost certainly corresponds 
to true heat-stroke in man, and represents failure of the central nervous 
system. The staggering gait seen in the earlier stages of decline and 
persisting for some time after resuscitation is probably due to failure 
of the striato-rubral mechanism. 

If a laying hen is exposed without other disturbances to a hot 
atmosphere, it goes into a state resembling a partial moult. 'Laying is 
greatly reduced to about once a week, and some loss of small feathers 
occurs. Inasmuch as the metabolic rate is reduced thereby, this may be 
a rapid form of acclimatization. If exposure is frequently repeated the 
laying becomes a little more frequent but does not (in the course of 
four months) return to normal. Eggs laid during exposure are often 
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soft-'Shelled and misshapen, and the actual act of laying the egg has a. 
pronounced effect upon the body temperature, sometimes raising it by 
2 degrees P. This may, of course, just serve to bring on heat-stroke in 
a bird which would otherwise escape. If exposure is not repeated, the 
partial moult soon passes off. 

It is our impression that birds exposed to hot atmospheres contract 
respiratory and alimentary infections rather readily, but the changes 
of climate experienced by our birds were somewhat trying and do not 
afford a fair test. 


PRACTICAL APPLICATIONS. 

Limiting Atmospheric Co'iiditions. — A dry bulb temperature of 
80 degrees P. is the highest that hens of the two breeds used here can 
uniformly tolerate without showing disturbances of temperature and 
respiration. A dry bulb temperature of 100 degrees P. camiot be safely 
withstood for seven hours unless the humidity is below 75 per cent. A 
dry bulb temperature of 105 degrees P. can be safely wdthstood for only 
a few hours. As the temperature mounts higher, the tolerance time falls 
off rapidly. (Pig. 5.) 

Water S^opply. — ^A good water supply must be readily accessible 
to birds without undue movement and in wide-mouthed containers which 
permit the head to be dipped into the water. It is relatively more 
important that fowls should be able to wet their heads than that they 
should drink. Up to one pint per bird per day must be provided on 
hot days. 

Protein Level in the Diet, — The level of protein in the diet is 
apparently immaterial. 

Acclimatisation. — There should be less risk of death amongst laying 
hens during the later days of a heat wave, provided that the nights 
afford some relief, since laying is reduced and panic is less evident, but 
the egg production will be correspondingly reduced. It is possible that 
fowls resident for some time in hot climates develop a further 
acclimatisation. 

Becognition and Treatment of Heat Effects. — ^Panting and wing 
holding are early indications that birds are feeling the heat. Some 
birds ‘^sulk'^ in the corners, especially amongst the Australorps, In 
these the early warnings of impending heat-stroke are less easily recog- 
nised, so that they call for greater supervision. In the standing bird 
weakness of the legs, or s-^gering gait, calls for urgent attention. Deep 
or irregular sighing respiration is a serious sign. Complete collapse is 
self-evident but allows practically no time for treatment. Rectal tempera- 
ture, if this can be secured, is a reliable guide; 113 degrees F. is the 
uppermost limit of safety. 

We have found simple immersion in cold water a veiy effective 
means of resuscitation, especially if the bird can be placed in a cooler 
place. On a hot day, when the water itself is warm, it is evaporation 
that cools the bird and there is little risk of chilling effects, so that birds 
can be safely put in a shady dry and breezy place to dry. Treatment 
must be instituted, of course, before structural damage has been done 
to the central nervous system. 

Selection of Type. — ^These experiments definitely i^ow the 
superiority of the White Leghorn over the Australorp in combating high 
temperatures. Various causes have been suggested for this superiority.® 
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Of these, we feel that the larger combs and wattles and a higher respira- 
tory rate are very important. This question is being further studied in 
relation to other breeds. 
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REACTIONS OF THE RABBIT TO HOT 
ATMOSPHERES. 

By Douglas H. K. Lee^ M.Sc., M.D., D.T.M., Kathleen Robinson, M.Se., 

and H. J. G. Hines, B.Se., Department of Physiology, University 

of Queensland. 

(Six Text Figures.) 

{Read lefore the Royal Society of Queensland, SOth June, 1941.) 

INTRODUCTION. 

Observations made upon domestic fowls when they are exposed to 
hot atmospheres have already been reported [Yeates, Lee and Hines 
(1941)], Many mammals have been subjected to similar experimental 
enquiries, and the results obtained will be published in due course. 
Amongst these animals is the rabbit, which has been included in order 
to give a comparative basis to the series, a basis necessary to an adequate 
study of heat regulation in mammals. To these animal experiments must 
be added for this purpose, experiments previously made upon man. 
[Gregory & Lee (1936) Lee (1940) Lee and Boissard (1940) Lee, 
Murray, Simmonds and Atherton (1941).] If an additional reason is 
required for studying the animal, it should be realized that the limitation 
of the rabbit pest in Australia may well be bound up with biological 
limiting factors rather than artificial restrictions. 

The experiments described here were designed to establish three 
things: — 

(i.) The atmospheric conditions which produce heat-effects in 
rabbits; 

(ii.) The importance of a drinking water supply; 

(iii.) The effect of season and acclimatisation upon the rabbit 
reaction. 

While more animals, more breeds and further variations in conditions 
are being examined, it is considered desirable to make a preliminary 
report at this stage. 

EXPERIMENTAL CONDITIONS AND METHODS. 

Two male white angora rabbits were used. They were kept under 
normal atmospheric conditions when not required. On the day of the 
experiment the animal was placed in a cage measuring 9 inches high x 
18 inches x 12 inches, with a |-inch pine board on the floor, and 
introduced at 9.0 a.m. into the air-conditioning room, in which the 
required dry and wet bulb temperatures had been produced. It was 
kept in this room for seven hours unless removed earlier because the 
rectal temperature had reached 107 degrees P. and heat-stroke was 
imminent. Three series of experiments were conducted: — 

(i.) Acclimatisation series. — After preliminary training at normal 
daily temperatures in January, the rabbit was introduced 
daily to a hot wet climate (dry bulb temperature 88 degrees 
P-, wet bulb 85 degrees P.) six days a week for four weeks. 

R.S. — ^N 
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After four weeks at normal temperatures (March) the 
experiment was repeated in a hot dry climate (dry bulb 
temperature 106 degrees F., wet bulb 80 degrees F.)- In 
June the experiment was repeated for two weeks with the 
hot wet climate. Observations were made five times a week 
during the first two weeks and at a week’s interval thereafter. 

(ii.) Effective temperature series. — ^Various combinations of dry 
bulb temperature from 70 to 110 degrees F. and of relative 
humidity from 25 to 95 per cent, were used on different days 
to ascertain the comparative action of these two atmospheric 
variables upon a rabbit’s reactions. 

(iii.) Hydration series. — On different days a rabbit was supplied- 
respectively with no water, 8 ccs. of water hourly and 16 ccs. 
hourly, during exposure to an atmosphere with a dry-bulb 
temperature of 106 degrees F. and a wet-bulb temperature 
of 80 degrees F. 

The rabbits were kept upon a diet of chaff with greens three times 
a week with pumpkins replacing the greens on the remaining days. Free 
water drinking was at all times permitted except in the case of animals 
during exposure in the hydration and acclimatisation series. 

The following observations were made in an ante-room under normal 
atmospheric conditions before commencing each experiment and at 
suitable intervals in the hot room thereafter : — ^pulse rate, counted over 
15-second^ periods by feeling over the femoral artery, rectal temperature 
by a clinical thermometer held in position, weight loss, measured by a 
Sauter balance sensitive to 0-5 gm., and general behaviour. In addition, 
respiratory rate and volume were measured. For this purpose a metal 
conical mask with a padded base moulded to the animal’s face, was held 
fimfiy over the snout. The mask was fitted with inspiratory and 
expiratory butterfly valves in such a way as to reduce dead space to a 
minimum. The outlet was connected to a spirometer of low resistance 
and a side connection led to a tambour which wrote on a revolving drum. 
In this way the volume of expired air per minute and the respiratory 
rate could be determined simultaneously. Both rabbits were trained 
to this procedure for some days before being used for observation. 

With the exception of the acclimatisation series, the experiments 
here described were carried out in the four months from winter to spring 
(July-October), and experiments were so spaced that little chance was 
given the animals to build up a long-term acclimatisation. The different 
experiments of the effective temperature series were well scattered over 
this period. 

In all experiments the walls of the room were at the same 
temperatnire as the air, so that no new radiation factor was introduced, 
and the air-movement remained constant at an average velocity of 
75 feet/min. 


RECTAL TEMPERATURE. 

Q&nerai Behaviow . — In Text Fig. 1 is shown the temperature 
curve of a rabbit exposed to a temperature of 95 degrees F. at 75 per 
humidity. It wiU be seen that the temperature rises rapidly at 
thai nmre slowly until some kind of an equilibrium is obtained. 
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At less trying temperatures, equilibrium is obtained earlier, and at a 
lower level and is more stable. With higher temperatures, equilibrium 
later breaks down or is never attained. (Text Fig. 2.) 

Relative Effects of Temperature and Humidity , — ^While it is 
generally recognised that the higher the temperature, the greater the 
disturbance of function, it is a matter of considerable argument what 
effect humidity has upon these reactions. The truth is, of course, that 
it varies with different animals and different temperatures. In order to 
present a systematic picture of the relative effects of these two 
atmospheric variables, a series of temperature-humidity grids have been 
prepared. In Table 1 is given the grid in respect of rectal temperature. 
The figure appearing in the square of a grid represents the average 
temperature of the rabbit during seven hours’ exposure to those 
conditions. In more severe atmospheres the rabbit had to be removed 
before the seven hours had elapsed. In such cases the average has been 
weighted as described for the fowl [Yeates, Lee & Hines (1941)]. The 
weighted averages are enclosed in brackets on the grid. 

TABLE 1. 

Rectal Tempekatueb Grid. 


Dry Biilb Temperature ®P. 


% 

70 

75 

80 

85 

90 


100 

105 

110 

95 

101-2 

101-6 

101-5 

102-2 

i 103-7 

m 




85 

102-3 

101-8 

103-2 

103-0 

104-2 

104-5 

[111-2] 

2-0 

■ 


75 

102-3 

101-6 

102-5 

102-5 

104-5 

104-3 

[107-6] 

3-7 

[114-7] 

1-5 


65 


101*9 

103-0 

103-6 

104-0 

[107-9] 

4-5 

[106-2] 

5-3 

[110-2] 

2-3 

[114-5] 

1*4 

55 



102-4 

103-0 

103-6 

105-8 

[105-7] 

6-0 

[108-4] 

3-3 

[115-8] 

1-3 

45 



■ 

102-8 

104-6 

105-2 

[106-0] 

6-5 

[106-9] 

3-5 

[111-2] 

2-0 

35 



■ 

■ 

■ 

104-6 


[111-1] 

2-6 

[106-0] 

2-0 

25 



■ 

■ 




[105-6] 

4-2 

[105-6] 

4-2 


The figures in each square represent the average rectal temperature in degrees P. 
during the time the rabbit was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the animal 
had to be removed with a rectal temperature of 107 degrees P. before seven hours had 
elapsed. The number below the bracket indicates the hours that the animal remained 
in the room. 

Inspection of the grid shows the following points : — 

(i.) Below a dry bulb temperature of 85 degrees F., neither 
temperature nor humidity produces any regular effect upon 
the rectal temperature. In some instances a temperature of 
80 degrees F. was accompanied by a rectal temperature in 
the upper ranges of the normal distribution (see below). 
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(ii.) With a dry bulb temperature of 85 degrees F. a drift to the 
upper ranges of the normal distribution is more marked. 
Humidity apparently plays no part at this stage. 

(iii;) At 90 degrees F. the average rectal temperature is at the 
extreme end or definitely outside the normal distribution, 
while at 95 degrees F. it is still higher. In neither of these 
tempCTatures does the degree of humidity seem to make any 
definite differpce, except perhaps that up to 90 degrees F. 
there is a slight reduction with the highest humidity of 
95 d^ees over the temperatures at 85 degrees. 

(iv.) At 100 degrees F. the rabbit had to be removed before seven 
hours had elapsed in all instances except that with the lowest 
humidity. With atmospheres of 105 degrees and 110 degi-ees 
F. the rabbit could withstand progressively less exposure 
without reaching the critical rectal temperature of 107 
degrees F. At these temperatures, the degree of reaction was 
definitely and, for the most part, progressively reduced, by 
decreasing the humidity. 



-X—- X— 


rectal temr 

PULSE 


^ — X— resr rate 

*"0— LOSS 



Text Figure 1. 
ot Broosnie to a Hot Atmosphere. 

75 per cent,) 


(Dry Bulb^ 95 degrees 
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Effect of Hydration , — The importance of maintaining bodily 
hydration within certain limits has been shown repeatedly for man 
[Gregory and Lee (1936)]. The position in the case of the rabbit was 
investigated by making the nsnal observations upon three different 
occasions in which it was supplied respectively with no water, half the 
water lost by evaporation, and water equal to the amount lost hy 
evaporation. (For amounts see above.) The water was drunk by the 
rabbit as soon as it was placed in the tin. 



HOURS OF EXPOSURE 

ROOM TEMP. IS SHOWN WITHIN THE GRAPH 
Text Pigtjbe 2. 

Reaction of a Rabbit’s Rectal Temperature to Hot Atmospheres of Different 
Temperatures but the same Relatwe Humidity (65 per cent.). 


TABLE 2. 

Eppeot op the Amount op Drinking Water Supplied. 


— 

leml/hr. 

8 ml/hr. 

NiL 

Av. Rect. Temp. ®F. 

[112-6] 

[111-7] 

[115-5] 

Av. Pulse Rate (beats/mm.) 

[181] 

[167] 

£187] 

Av. Resp. Rate {Resp./min.) 

[1,133] 

[1,345] 

[1,589] 

Av. Resp. Vol. (rals./hour) 

[2,117] 

[3,626] 

[3,713] 

Av. Tidal Vol. (mis.) 

1-9 

2-6 

2-3 

Av. Evap. Loss (gms./hr.) 

18 

12 

15 

Tolerance Time (mins.) 

150 

150 

120 


Figures enclosed in brackets have been weighted as described in the text for 
the duration of e:iq^osiire tolerated. 


In Table 2 is set out the average rectal temperature (calculated as 
above) for these trials and the tolerance times. It mil be seen that 
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half replacement of the water loss was accompanied by a distinct 
improvement in tolerance, but that further additions of water afforded 
no further relief. 

AcoUmatisation and Season , — In Text Fig. 3 is given the effect of 
serial exposure and of season upon the rabbit's reactions to standard hot 
wet and hot dry atmospheres. Some suggestion of rapid acclimatisation to 
hot exposures is seen in the first few days of the first series in the hot 
wet atmosphere, but no evidence is seen in either of the other two series. 
This acclimatisation apparently breaks down later in the series, but 
this may have been associated with the onset of cooler weather, or with 
the less frequent manipulation experienced in the last two weeks 
rendering the animal less submissive on the day of measurement. 

The effect of season is most marked. The average ante-room rectal 
temperature in summer was 102-52 degrees F. with an average deviation 
of 0-40, in autumn 100-62 degrees and 0-70, and in winter 102-60 degrees 
and 0-56. The lowering in autumn is thus significant. On the other 
hand, summer and winter yield almost identical ranges. Some difference 
between summer and winter is seen however in the rabbit's reactions to 
a hot wet atmosphere. In summer, the average rectal temperature in 
the hot wet room is 103-14 degrees F. with an average deviation of 0-55, 
in winter, 104-18 degrees F. and 0-26. When allowance is made for 
short-term acclimatisation in the summer series this difference is 
probably significant. 

It would seem that the night temperatures are of more importance 
to acclimatisation than repeated exposure to hot dry temperatures, and 
that with the less severe trials of the hot wet room, at least, low night 
temperatures militate against acclimatisation. This is in accordance 
with the findings of Mills and Ogle (1933). 

VARIATIONS IN REACTION. 

If season is not taken into account, the range of variation within 
the one individual is great. (Ante-room temperatures of rabbit A range 
from 103-6 degrees F. in winter to 99-0 degrees F. in autumn.) But 
even when seasonal factors are excluded, the range is still fairly wide. 
Thus rabbit A showed a variation in the ante-room on ten occasions 
within a month from 99-0 to 101-8 degrees F., and on five occasions 
within a week from 102-0 to 103-6 degrees F. Rabbit B showed less 
variation (100-5 to^ 101-8 degrees F.) over six weeks in winter. This 
range of variation is somewhat reduced when the animal is striving for 
adaptation to a hot climate. 

PULSE RATE. 

The pulse rate shows little rise with continued exposure to a room 
temperature which produces a marked rise in the rectal temperature. 
When pulse rates were entered into a temperature-humidity grid no 
definite trends with either of these factors was discernible. No significant 
difference in pulse rate behaviour was seen in the rabbit kept on different 
amounts of water in the hot room. 

however, the effect of serial exposure and season is studied, 
differences of reaction become apparent (Text Pig. 3) . As in the case of 
rectal temperature, there is a suggestion of acclimatisation in the summer 
series in the hot wet atmosphere, but none in the other two series of 
exposures. This also breaks down in the later weeks, and may be 
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due to either of the two causes mentioned. The average ante-room rate 
in summer was 123*2 with an average deviation of 11*2, in autumn 117*6 
and 9-1 and in winter 136*8 and 5*8. Thus the autumn rate is 
significantly lower than the summer, but the winter rate is significantly 
higher than either. In summer the average p-udse rate in the hot wet 
room is 116-4 with an average deviation of 9*4 ; in winter 142*6 and 1-9. 
This difference is quite significant. These findings suggest that the 
pulse rate is determined much more by seasonal factors, external or 
internal, than by the immediate environmental temperatures. 


u. HOT ROOM CONDITIONS 



ANTEROOM HOT ROOM 

Text Fioube 3. 

Effect of Eepeated Exposure to Hot Atmospheres upon the Reactions of a 
Rabbit, (The hot-room figures represent the average reactions on the days in 
question, calculated as described in the text.) 

As in the ease of rectal temperature, the range of variation in the 
ante-room pulse rate in the same rabbit is fairly great, even when 
seasonal effects are excluded. In this case, the range of variation is 
not definitely reduced in the hot room. 

RESPIRATORY FUNCTIONS. 

General Behaviovr.—hx Text Fig. 1 appears a typical curre of 
the response of the respiratory rate under hot conditions. There is a 
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rapid early rise of respiratory rate followed by a slower later rise and 
the establishment of irregular fluctuations about a plateau, or some 
tendency to fall. With higher temperatures the equilibrium becomes 
less stable and higher. (Text Fig. 4.) 



ROOM TEMP. IS SHOWN WITHIN THE GRAPH 
Text Piguee 4. 

Reaction of the Respiratory Rate of a Rabbit to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.). 

Relative Effects of Te^npercdure and Sv/midity on Respiratory 
Rate, In Table 3 is given a temperature-humidity grid in respect of 
r^iratory rate. The figures represent averages calculated as described 
above. Inspection reveals the following points 

(i.) In some instances at a dry bulb temperature of 75 degrees F. 
and very definitely in all instances at 80 degrees F. the 
average respiratory rate is raised above that at 70 degrees F. 

(ii.) ^ the dry bulb temperature rises the average rate is steadily 
mereased. 

(iii.) The effect of humidity is complex. The very high humidity 
of 95 per cent, is accompanied by a lower respiratory rate 
on all occasions than the lower humidity of 85 per cent., at 
which, at any one dry bulb temperature, the respiratory rate 
is at a maximum. With progressively lower humidities, the 
become in general progressively lower. 
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TABLE 3. 

Respieatory Rate Grid. 



The figures in each square represent the average respiratory rate per minute 
during the time the rabbit was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the 
animal had to be removed with a rectal temperature of 107 degrees F. before seven 
hours had elapsed. 

Respiratory Bate^ Respiratory Volume and Tidal Volume . — 
Variations may occur not only in the rate of respiration, but also in 
the volume of tidal air inspired and expired with each breath, and thus 
in the total respiratory volume per minute. Simultaneous observations 
of respiratory volume and rate were made only in the acclimatisation 
series, i.e., in the standard hot dry atmosphere of 106 degrees F. dry 
bulb temperature and 80 degrees F. wet bulb and the standard hot wet 
atmosphere of 88 degrees F. dry bulb temperature and 85 degrees F. wet 
bulb. The average values obtained were : — 

Resp. Volume, 
ccs./min. 


Ante- Av. Hot 
Room. Room. 


272 521 

184 [1,868] 

467 1,148 

516 [1,675] 

* For the significance of brackets see Table 1. 

With the enormous increase in respiratory rate, there is not a comparable 
reduction in the tidal volume, a state of affairs at times remarkable 
which calls for further investigation. (Text Fig, 5.) 

Effect of Hydration. — The figures given in Table 2 indicate a 
progressive improvement in respiratory reaction with the increased 
supply of drinking water up to full replacement. 



Rabbit A. — 

Hot Wet (Summer) 
Hot Dry (Autumn) 
Hot Wet (Winter) 
Rabbit B. — 

Hot Dry (Spring) 


Resp. Rate. 

Ante- 

Av. Hot 

Room. 

Room. 

109 

253 

54 

[789]* 

75 

361 

71 

[962] 


Tidal Volume, 
CCS. 


Ante- 

Av. Hot 

Room. 

1 Room. 

2-5 

2-0 

3*4 

24 

6*2 

3-2 

7-4 

1*8 
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Acclimatisation, and Season.— The effects of serial exppsure and 
season upon respiratory rate and volume appear in Text Fig. 3. As 
in the case of rectal temperature and pulse rate, there is some evidence 
of an acclimatisation in rate in the summer series of serial exposures, 
with some breakdown in the last two weeks. Unlike them, however, the 
rate undergoes a progressive increase in the five days of the winter 
series. Some new factor, probably not primarily concerned with 
exposure to heat is apparently operating here, as the ante-room values 
show a similar progressive rise. Respiratory volume, in general, follows 
the rate, the tidal volume fluctuating about a steady mean within any 
one series of exposures. 

The effect of season is again noticeable. The following figures relate 
to ante-room values; — 



Respiratory Rate. 

Respiratory Volume. 
CCS. /min. 

Tidal Volume. 

CCS. 




Average. 

Av. Dev. 

Average. 

Av. Dev. 

Summer 

109 

30*7 

272 

166 



Autumn 

54 

7-8 

184 

90 

3-2 

1-27 

Winter 

75 

290 

467 

158 

6*6 

1-62 


It will be seen from this and Text Fig. 3 that the autunm rate is 
lower than the summer rate, while the winter rate shows a progressive 
return to the summer rate. On the other hand, the autumn tidal volume 
is somewhat greater than the summer value, while the winter values 
show a progressive fall from quite high to moderately high values. The 
rate in the hot wet room in winter is, on the average, higher than that 
in summer, as is also the tidal volume. The winter respiratory volume 
in the hot wet room is thus much greater (see below). 

_ Variations in Reaction . — The range of variations within the one 
individual in both rate and tidal volume is wide, as the following 
figures for rabbit A show : — 



— 

Summer (10). 

Autumn (10). 

Winter (5). 

All Seasons. 

I 

Resp. Rate 

Resp. Volume 

Tidal Volume 

72-212 

77-978 

0-9-4-6 

37-63 

51-257* 

l-4r-4-l* 

35-115 

232-788 

4-2-9*3 

35-212 

51-978 

0*9-9*3 

■8 . 

Resp. Rate 

Resp. Volume 

Tidal Volume 

136-438 

162-987 

1-2-2-7 

•• 

262-447 

834^1,507 

2*5-3-4 

136-447 

162-1,507 

L2-3-4 


* One higher volume was recorded but was probably due to an error. 


The range of variation in the hot wot room of respiratory rate and 
volume is reduced proportionately to their mean values as is the 
absolute range of variation in tidal volume, but it must be remembered 
that hot room values are averages, not single readings. 

Cov*rel<di(m with Body Temperature . — If the temperature-humidity 
grids for rectal temperature and respiration (Tables 1 and 3) are 
compared, it will be seen that there is a very high poisitive correlation 
between the two. This is also seen in the course of any one exposure 
(Text Fig. 1). It should be noticed, however, that in the rabbit the 
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rise in respiratory rate is antecedent to the rise in rectal temperature. 
Thus the lowest room temperature to be accompanied by a detoite rise 
in average rectal temperature is 80 degrees F., whereas definite rises 
of respiratory rate occur at 75 degrees F. The rapid rise of respiratory 
rate in Text Fig. 1 also suggests an anticipation of rather than a 
dependence upon rectal temperature. 

The type of respiration is also fairly well correlated with rectal 
temperature ; panting occurs at about 104 degrees F. 



RE5R RATE —o— ^ESF^ VOL. 

TIDAL VOL. 'O o-WT. LOSS 

Text Figure 5. 

Typical Reactions of Respiratory Functions and Evaporative Loss in tlie Rabbit. 

(Dry Bulb, 106 degrees F.; Relative Humidity, 33 per cent.) 

EVAPORATION OF WATER. 

General Behaviour . — Evaporative loss is low during exposure to 
intermediate temperatures, but shows a tendency to rise throughout 
the earlier part of the experiment. With higher temperatures (Text 
Fig. 1) it rises rapidly to a fairly stable value. In these, hourly 
weighings may fail to disclose the initial rise. With quite high 
temperatures a more or less continuous rise may be seen for as long as 
the animal remains in the hot room. 

Relative Effects of Temperature and RumiMi ^. — ^It is a fair 
assumption under the conditions of the experiments that the loss of 
weight by the cage containing both the animal and its water tin, less 
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a correction for evaporation from the tin directly, represents evaporation 
of water from the aniaml. Before this can be identified, however, with 
insensible evaporation in its physiological sense, an allowance has to be 
made for water exchange between the atmosphere and the fnr and cage.. 
The extent of the corrections required for this are being determined. 

TABLE 4. 

Evaporative Loss Grid. 



The figures in each square represent the average rate of evaporative loss in 
grams per hour during the time the rabbit was e:tposed to the parMcular atmospheric 
conditions. Figures in square brackets have been weighted as described in the 
text as the animal had to be removed with a rectal temperature of 107 degrees 
before 7 hours had elapsed. 


In Table 4 is given the temperature-humidity grid in respect of 
evaporative loss. It will be seen that evaporative loss increases in 
general with dry-hulb temperature and decreases with humidity. The 
temperature at which this increase first makes its appearance becomes 
progressively higher as the humidity is increased. It is not known at 
present how this would be affected by corrections for water exchange 
between the fur and the atmosphere. 

Effect of Hydration , — ^No definite alterations in the rate of 
evaporation were found when the animal was kept on different amounts 
of water in the hot room (Table 2). 

Correlation with Respiration . — ^If the temperature-humidity grids 
in respect of respiratory rate (Table 3) and evaporative loss (Table 4) 
are compared, it will be seen that some correlation exists in the inter- 
mediate percentages of humidity, as room temperature rises. When 
reactions in atmospheres of different humidity are compared, however^ 
this correlation is lost. At any one temperature, as the relative humidity 
decreases, so does the respiratory rate, but the evaporative loss rises. 
This does not, however, negative a dependence, at least, in part of 
evaporation upon respiratory rate, as the rate of evaporation fro-m the 
respiratory tract would tend to increase with the degree of pulmonary 
ventilation, and decrease with the relative humidity. When the 
individual curves for the duration of exposure in intermediate 
tempexatares are^ examined, the correlation of evaporative loss with 
i^^iratory rate is more evident, 

would . probably be more evident if figures were 

Some idea of the 
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extent to which pailmonary evaporation could account for the evaporative 
loss may be obtained by assuming that tibe expired air leaves in a state 
of 95 per cent, saturation at the temperature of the body, and using the 
figures given above (p. 5). 



[ Inspired Air. 1 

1 Expired Air. I 


1 Water Loss. 

Exp. 









D.B. 

R.H. 

HaO/l. 

R.T. 

HaO/l. 



Observ. 


Hot Wet (Summer) . . 

88 

90 

•027 

^^1 

•051 

31 

0-7 

0*8 

Hot Dry (Autumn) . . 

106 

33 

•015 


•052 ! 

71 

2*6 i 

12-0 


POWERS OP HEAT REGULATION. 

Comparable Atmospheric Conditiom. — ^In Text Pig. 6 the results 
of Tables 1 and 3 are expressed in graphic form to permit a general 
analysis of the relative efects of dry-bulb temperature and humidity 
upon the rectal temperature and re^iratory rate. It will be seen from 
this that both temperature and humidity play a part in determining the 
reaction of the rabbit, but that temperature is in general the more 
important. At high humidities there is some indication of a slight 
reversal of effect. At high temperatures reduction in humidity has 
proportionately more effect. 

Critical Temperatures. — ^A shade dry-bulb temperature of 75 
degrees P. marks the upper limit at which the rabbit could maintain its 
equilibrium undisturbed for seven hours. At this atmospheric 
temperature respiratory reactions begin to appear. At an atmospheric 
temperature of 80 degrees P. some rise in rectal temperature occurs. 

At a rectal temperature of about 104 degrees P. open-mouthed 
panting replaces the rapid but closed-mouthed breathing maintained 
thereto. A rectal temperature of 107 de^ees P. is near the limit of 
continued existence as an integrated organism. 

The rabbit succeeded in remaining for seven hours at a dry bulb 
temperature of 100 degrees P. only when the humidity was reduced to 
35 per cent. Above this temperature seven hours exposure was not 
tolerated. 

Methods of Seat BeguLation. — ^Heat loss by radiation and conduction 
must be somewhat restricted by the furry covering of the angora rabbit. 
This interference is somewhat reduced by the large ears and by the 
attitude of relaxation adopted under hot conditions. Apart from the 
adoption of a relaxed posture and an increased peripheral blood flow, 
these channels of heat loss are not susceptible to increase under hot 
conditions, and the increased blood flow would not appear to be very 
large in view of the small increase found in pulse rate. 

It would appear, therefore, that any adaptation the rabbit might 
be able to make to increasingly hot environments would depend largely 
upon increasing evaporation of water. That such an increase in 
evaporation does take place is clearly seen from the figures quoted above. 
An appreciable portion of this can be accounted for by the increased 
respiratory volume. Dribbling of saliva from the mouth would account 
for a further proportion of the water loss at high temperatures, but 
as the rabbit, unlike the cat and guinea pig [Herrington (1940)] does 
not spread it over its fur, this is of little value in heat regulation. While 
the consensus of opinion [Kuno (1934)] seems to be that a rise of 
temperature has little effect upon the rate of insensible cutaneous 
evaporation in man, evidence has been produced that a marked rise 
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Text Piguke 6. 

Diagrammatic Eepresentation of the Comsparative Effects of Temperature and 
Humidity upon the Reactions of the Rabbit. 

occurs in rabbits [Eimer (1927), Nagayama (1932)]. It is generally 
believed that a rabbit possesses few if any sweat glands. Both of these 
claims are being further examined. 

Increasing the respiratory volume is a common method of heat 
regulation in birds and mammals, but the special feature of this in the 
rabbit is the enormous rise in rate, with a much smaller corresponding 
reduction in tidal volume. While the rabbit is much better off for moist 
mucous membrane in the upper respiratory tract than the fowl, it has 
not the advantage possessed by the dog of a large open mouth and 
drooling tongue.^ The deeper alveolar portion of the lung mus|:, 
therefore, share in the hyperventilation for evaporation and create by 
the consequent acapnia a major problem for the regulation of the 
acid-base balanee. : " 
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A further indication of the importance to the rabbit of evaporation 
of its own body water is the improvement in general reactions, but more 
especially respiratory reactions, obtained when it is permitted adequate 
water to drink (Table 2). 

Acclimatisation , — That it is possible for the rabbit to show 
/progressively reduced reaction to repeated exposure to a hot environment 
is shown by the reaction of rabbit A in the hot wet room in the summer 
series. Such an acclimatisation was not obtained in either rabbit in 
the hot dry room, or in rabbit A in the hot wet room in winter. The 
conditions for the production of acclimatisation in the rabbit would 
appear to be somewhat precarious and will require further careful study. 

On the other hand, the rabbit does show variations in behaviour, 
both in the ante-room and in the hot room with season. These variations 
may be in the nature of a long-term true acclimatisation intimately 
related to the actual conditions experienced, or they may represent the 
result of a seasonal rhythm in, let us say, the endocrine balance, related 
only in a general way to the actual temperatures experienced. The 
incidence, variability and causation of such seasonal change also require 
extended study. 

Heat Effects , — ^At a rectal temperature of about 103*5 degrees F. 
the rabbit sits quietly upon its haunches and is disinclined to move. At 
104 degrees F. it stretches out and lies upon its side. At this level 
also the rapid breathing turns to rapid panting and salivation occurs. 
If water is provided it drinks with avidity and makes repeated attempts 
to upset the tin over itself. At a rectal temperature of 107 degrees F. 
it is obviously in distress, but can still stand and carry out ordinary 
movements. In these experiments we did not take the animal beyond 
this stage. 

SUMMARY. 

Experiments are described in which twq^white male angora rabbits 
were subjected to hot atmospheres of different temperatures and 
humidity, for periods up to seven hours. The effect of varying the 
supply of drinking water, of repeated exposure, and of season upon 
the reactions was also studied. Observations were made upon rectal 
temperature, pulse rate, respiratory rate, respiratory volume, tidal 
volume, evaporative loss and general liehaviour. The foUowing 
observations were made and conclusions reached : — 

(1) Rectal temperature begins to rise above normal when the 
dry bulb temperature reaches 80-85 degrees F. When the 
dry bulb temperature is 100 degrees F. or more, the rabbit 
is unable to tolerate the conditions for seven hours. 
Respiratory rate, on the other hand, begins to rise at a dry 
bulb temperature of 75 degrees F. Very rapid rates are 
obtained (e.g., 720 respirations per minute). 

(2) Progressive decrease of the relative humidity below 75 per 
cent, effects a definite and progressive improvement in the 
reactions of both rectal temperature and respiration at higher 
dry bulb temperatures. The improvement is less marked 
at lower temperatures. 

(3) The supply of drinking water equivalent to half the water 
being evaporated from the animal produces a definite 
improvement in the reactions of the rectal temperature and 
respiratory functions of a rabbit exposed to a temperature 
of 106 degrees F. with a wet bulb temperature of 80 degrees 
F. The full replacement of water loss is accompanied by a 
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further improvement in the respiratory reactions but not in 
the rectal temperature. 

(4) The pulse rate shows little tendency to rise with rectal 
temperature or respiratory rate upon exposure to heat. 

(5) Acclimatisation, as revealed by a decrease in the rise of 
rectal temperature, respiratory rate and respiratory volume 
with exposure was obtained in one series of repeated daily 
exposures to a hot wet atmosphere (D.B. 88 degrees F. *W.B. 
85 degrees F.). It was not obtained in a similar winter 
series or in a series of exposures to a hot dry atmosphere 
(D.B. 106 degrees F. W.B. 80 degrees F.). 

(6) Seasonal variation in the values of the different functions 
investigated were obtained both in the normal temperature 
room and in the hot room. These variations are complex and 
require further study. They appear to influence reactions 
more strongly than atmospheric conditions recently 
experienced by the test rabbit. 

(7) In the course of the rise of respiratory rate with exposure 
to heat, the tidal volume is not correspondingly reduced, so 
that the respiratory volume is also greatly increased. 

(8) The rate of water evaporation from the rabbit increases in 
general with the dry bulb temperature and decreases with 
humidity. In hot dry atmospheres the increased pulmonary 
ventilation could account for about one quarter of the 
evaporation. Dribbling of saliva would also account for a 
large part. 

(9) The range of variation in one individual of the different 
functions investigated is large, particularly if seasonal effects 
are not excluded. This variability may be somewhat reduced 
in the hot room as compared with the temperate room. 

(10) The rabbit is very largely dependent upon respiratory 
evaporation for the reflation of its body temperature in 
hot environments. This regulation is brought into action 
before body temperature rises. It confers upon the rabbit 
only a limited power of adaptation to hot atmospheres. 
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REACTIONS OF THE PIG TO HOT 
ATMOSPHERES. 

By Kathleen Eobinson, M.Sc., and Douglas H. K. Lee, M.Sc., M.D., 
D.T.M., Department of Physiology, University of Queensland. 

(Six Text Figures.) 

{Read lefore the Royal Society of Queensla/tid, BOth June, 1941.) 

INTEODUCTION. 

Systematic comparative studies of the reactions ^ of domestic 
mammals and birds to hot atmospheres are few, but no animal has been 
neglected in this respect as much as the pig. Yet such studies on this 
animal are important from both the economic and the scientific point 
of view. Each year in the hot weather pigs die, apparently from the 
effect of heat, particularly in the process of truckmg. The fact that 
the home of the pig is in the tropics and that when the domestic pig 
goes wild it, too, can prosper in the tropics raises interesting questions 
as to the reason for the domestic animal's susceptibility. Although 
more animals, more breeds, and more variations in conditions are being 
studied, it is considered worth while to report these observations at this 
stage. 



ROOM TEMP. 15 SHOWN ' WITHIN THE GRAPH 
Text Figuke 1. 

-Eeaction of the Pig's Rectal Temperature to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.) 

R.S. — O 
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The methods of investigation were essentially those used in parallel 
studies upon the rabbit [Lee, Robinson, and Hines (1941)]. Because of 
the slower respiratory rate, counts were made by sight and it was 
possible to include counts made without the use of the mask. Three 
young male Berkshire pigs of 130 lb. average weight were used. One 
was used for the acclimatisation series, one for the acclimatisation and 
effective temperature series, and one for the hydration series. 

In the acclimatisation series, the observations were made in the 
hot wet room in February (summer), and in the hot dry room in 
April (autumn) on Pig A, and in the hot dry room in May (winter) 
on Pig B. The first set was not repeated in winter. 

The pigs were kept upon a diet of commercial pig food containing 
15 per cent, protein, together with pumpkin, given every evening. Free 
water-drinking was at all times permitted except during exposure to 
the hot atmosphere in the hydration and acclimatisation series. 

RECTAL TEMPERATURE. 

General Behaviour , — ^With the mildest degree of heating used here 
(70 degrees F.) the rectal temperature falls at first but later rises 
somewhat above normal. "With intermediate degrees of heating (up to 
90 degrees F.) the rectal temperature rises, but progresses towards 
some kind of equilibrium. With higher degrees of heating the rectal 
temperature rises with increasing rapidity without showing any indica- 
tion of establishing an equilibrium (Text Fig. 1). In this respect the 
pig resembles the rabbit, except that it gives a somewhat greater 
response at the lower temperatures. 

Relative Effects of Temperature and Humidity . — Table 1 presents 
a temperature-humidity grid showing the average rectal temperatures 
exhibited by a pig when exposed for seven hours to atmospheres of 
different composition. The figures shown in brackets have been weighted 
as previously described [Lee, Robinson, and Hines (1941)] to compen- 
sate for the reduced time of exposure in the corresponding trials. The 
actual time of exposure is indicated by the figures in the “bottom right- 
hand corner of the square. The following points will be noticed : — 

(i.) Below a dry bulb temperature of 85 degrees F. neither 
temperature nor humidity produces any regular effect upon 
the rectal temperature, 

(ii.) At a dry bulb temperature of 85 degrees F. definite rises of 
rectal temperature are obtained with intermediate but not 
with higher humidities. At 90 degrees F, these rises are 
rather more constantly present with all humidities. 

(hi.) At 95 degrees P. the pig had in general to be removed before 
seven hours had elapsed when the humidity was 65 per cent, 
or over. At 100 degrees P. this was also true, but the 
tolerance times were further reduced. 

(iv.) At 105 degrees F. and above the pig was not able to tolerate 
any atmosphere for seven hours. 

(v.) The degree of humidity has little regular effect upon the 
pig’s reaction until temperatures of 95 degrees P. and over 
are reached. The higher the temperature the greater is the 
effect of humidity. 
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TABLE L 

Kectal Tempebatuee Geid. 


Relative 

Humidity. 

Dry Bulb Temperature “E. 

% 

70 

75 

80 

85 

90 

95 

100 

105 

110 

95 

100-5 

100-8 

100-8 

101-1 






85 

101-1 

101-4 

101-4 

101-2 

101-8 

[103-9] 

6*5 

[104-5] 

5-3 



75 

100-3 



100-7 

103-1 


[105-3] 

4-8 

Q 


65 


100-9 

101-9 


102-9 


[106-1] 

3-8 

B 

[110-0] 

2-5 

55 



101-9 


102-4 

102-7 


[106-2] 

1 4-0 

1 

[106-0] 

3-5 

45 




103-4 

102-8 

102-2 

102-9 


[103-5] 

4-9 

35 





i 

i 

102-8 

103-4 

[104-2] 

4-8 

BBSH 

25 








[103-6] 

5-3 

1 [103-8] 
4-6 


The figures in each square represent the average rectal temperature in degrees F. 
during the time the pig was exj^osed to the particular atmospheric conditions. Figures 
in square brachets have been weighted as described in the text as the animal had to 
be removed with a rectal temperature of 107 degrees F. before seven hours had 
elajjsed. The number below the bracket indicates the hours that the animal remained 
in the room. 

Effect of Hydration , — In Table 2 -is given tbe rectal temperature 
of a pig after two hours ^ exposure to a hot dry atmosphere (dry bulb 
106 degrees F., wet bulb 80 degrees F.) and provided on separate 
occasions with no water, 120 ces. per hour and 240 ccs. per hour, respec- 
tively, for drinking. It will be seen that the rectal temperature was 
definitely reduced by giving water equivalent to half of that lost by 
evaporation, but that it was not further reduced by increasing the 
water supply to full replacement. 


TABLE 2. 

Effect of the Amount of Deifteing Watee Supplied. 
(Reaction at the end of the second hour.) 


— 

240 ml./lir. 

120 ml./lir. 

mi 

Rectal Temp. ®F. 

105-6 

103*4 

107-4 

Pulse Rate (beats/min.) 

104 

84 

144 

Resp. Rate (Free) (Resp./min.) 

184 

160 

264 

Resp. Rate (Mask) Resp./min.) 


116 

170 

Resp. Vol. (litres/min.) 

8-8 

8-8 

9-0 

Tidal Vol. (Mils.) 

73 

76 

53 

Evap. Loss (gms./hr.) 

175 

125 

270 (?) 

Tolerance Time (Minsf) 

183 

210 

110 









































148 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND* 

Acclimatisation and Season,— In Text Fig. 2 appear the ante-room 
and average hot room reactions of a pig repeatedly exposed to hiffh 
temperatures. It will be seen that when the night temperature was 
high, the rectal temperature in the ante-room was also high, and that 
when high night temperatures came between successive exposures to the 
hot room the pig was unable to tolerate the exposure for seven hours 
temperature was below the usual critical figure 
(95 degrees F.) When allowance is made for high night temperatures 
it will be seen that there is no evidence of any acclimatisation develop- 
ing m response to repeated exposure with either the hot wet or the 
hot dry room. 


HOT ROOM CONDITIONS. 

A. PIC A. piC a. 



e varied on ten occasions in summer from lOl-S to 104-5 degrees F., 
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but when the five days following high night temperatures are excluded, 
the range falls to 101-3 to 102-1 degrees F. In autumn the range upon 
ten occasions was from 100*2 to 102-2 degrees F. With Pig B the range 
upon eight occasions in the winter was from 100*8 to 102-1 degrees F. 
With Pig G, the range upon eight occasions in the winter was from 
101-8 to 103-2 degrees F. It will be seen from these figures that the 
range of rectal temperature in any one individual pig, and even between 
different pigs is not great, unless the temperatures to which it is exposed 
are above 78 degrees F. 

At high atmospheric temperatures, however, the constancy is not 
always preserved, as will be deduced from the irregularities in the 
temperature-humidity grid (Table 1). Different individuals do not 
show the same sensitivity to heat (Text Fig. 2, Pigs A and B). This 
may be associated with body size. 

PULSE BATE. 

General Behaviour , — In distinction from the fowl [Yeates, Lee, 
and Hines (1941)], and to a large extent from the rabbit [Lee, 
Robinson, and Hines (1941)], the pig shows a moderate but definite 
response to high temperatures in its pulse rate, which follows rather 
closely the curve of rectal temperature (Text Pig. 3). 



RATE -o— o- REaAL TEMR 

PULSE 

Text Figure 3. 

Effect upon the Pig of Exposure to a Hot Atmosphere. (Bry Bulb, 100 degrees P. ; 
Relative Humidity, 55 per cent.) 
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Relative Effects of Temperature and Ihmidity. — In Table 3 
appears the temperature-humidity grid in respect of the pulse rate. It 
will be seen that the average pulse rate tends to rise above normal 
when the room temperature is 90 degrees F. This rise tends to increase 
with the temperature of the room, but more particularly with the higher 
humidities. 

TABLE 3. 

Pulse Bate Grid. 


Relative 


Dry Bulb Temperature ®F. 


Htimidit!y. 

% 

70 

75 

80 

m 

90 

95 

100 

105 

110 

95 

73 

72 

76 

wm 

85 





85 

73 

80 

77 

73 

80 

[91] 

[98] 



75 

79 

80 

82 

76 

89 

93 

[97] 

[121] 


65 


85 

102 

98 

84 



[129] 

[128] 

55 



105 


87 

91 

91 

[112] 

[122] 

45 




100 

95 

85 

85 

[97] 

[97] 

35 




B 

B 


88 

[107] 

[113] 

25 




■ 

■ 


IB 

[104] 

[122] 


The figures in each square represent the average pulse rate per luinutc during the 
time the pig was exposed to the particular atmosph(?i*ui eonditioiia. Figuros in s(iuarc 
brackets have been weighted as described in the text as the animal liad to 1)0 reinov(fd 
with a rectal temperature of 107 degrees P. before seven hours had elapsed. 


Effect of Hydration, — Fi'om Table 2 it will bo seen that when the 
pig was given water equivalent to half tlie evaporated loss there was a 
marked reduction in the pnlse rate as compared with the response when 
no water was given. Further increases in water intake were not 
accompanied by any further reduction. 

Acclimatisation and Season, — In Text Fig. 2 some tendency may 
be seen on the pa,rt of the pnlse rate in the ante-room to follow the night 
temperature during the summer series, but this is offset by the some- 
what higher rates in the autumn series. The average hot-room pulse 
rates hehave in much the same fashion as the average hot-room rectal 
temperatures. The effect of night temperatures would seem to influence 
the pulse rate also. There is no evidence of any acclimatisation through 
repeated exposure. 

Variatio7is m Reactmi.—The range of variations in the pulse rate 
measured in the ante-room is not great — ^72-104 (Pig A, summer, ten 
measurements), 68-100 (Pig A, autumn, ten measurements), 76-104 
(Pig B, winter, eight measurements), and 76-128 (Pig C, winter, eight 
measurements). 

Correlation with Rectal Temperature* — A fairly close correlation 
between the pulse rate and rectal temperature is seen both in the curves 
during a single exposure to hot conditions and in the temperature- 
humidity grids. 

EESPIRATORT FUNCTIONS. 

General Behaviour, — The general behaviour of respiratory rate, 
respiratory volume, and tidal volume during exposure to heat is seen 
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in Text Fig. 5, It will be seen that the rate rises fairly rapidly to a 
plateau which is maintained throughout the rest of the exposure. The 
pig establishes some kind of a plateau even when the rectal temperature 
is rising rapidly and showing no signs of reaching an equilibrium 
(Text Fig. 4). Respiratory volume also rises, but not to the same 
extent. The tidal volume falls as the rate rises. Both of these latter 
functions come to equilibrium at the same time as the respiratory rate. 



ROOM TEMP. IS SHOWN WITHIN THE GRAPH 
Text Figure 4. 

Eeaetions of the Respiratory Rate of the Pig to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.). 

Relative Effects of Temperature and Humidity upon Respiratory 
Rate. — In Table 4 is given the temperature-humidity grid in respect of 
respiratory rate, counted without the use of a mask. It will be seen 
that, in general, the average rate rises with room temperatures of 85 
degrees F. and above. A reduction of humidity is not accompanied by 
any reduction in respiratory rate until a room temperature of 95 degrees 
P. is reached, but above this level the effect is marked. 

Respiratory Rate, Respiratory Volume, and Tidal Volume . — 
Simultaneous observations of the respiratory rate and volume were 
made only in the standard hot-dry (dry bulb 106 degrees F., wet bulb 
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80 degrees F.) and standard hot-wet atmosphere (dry bulb 88 degrees 
P., wet bulb 85 degrees P.). The values obtained are given here and 
in Text Pig. 5, together with the rates as measured without the mask: — 



Resp. Rate. 
(Free). 

Reap. Rate 
(Mask). 


Tidal Vol. 
(Mask.) 

CCS. 

Ante- 

Room. 

Av. Hot 
Room. 

Ante- 

Room. 

Av. Hot 
Room. 

Anto- 

Room. 

Av. Hot 
Room. 

Ante- 

Room. 

Av. Hot 
Room. 

Hot Wet (Summer)* . . 
Hot Dry (Autunan)t . . 

78 

84 

197 

276 

47 

41 

B 

4*9 

6*0 

9*3 

10*1 

104 

129 

68 

52 


* Hot •wet room values aie average for day. 
t Hot dry room values are those at end of second hour. 



-» — *-RESR RATE (free) -o-.q-RESR VOU 

^RESR RATE (mask) -o -o- WT. LOSS 

TIDAL VOL. 


Text Figure 5. 

Typical Reactions of Respiratory Functions and Evaporative Loss in the Pig. 
(Dry Bulb, 88 degrees F.; Relative Humidity, 80 per cent.) 

It will be seen that while the rate is not increased to the enormous values 
found in the rabbit, the tidal volume is halved in the hot-wet room, and 
more than halved in the hot-dry. This definite reduction of tidal volume 
is seen also in Text Fig. 2, The use of the mask has only a slight 
repressive effect upon the rate. 
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Effect of Hydration. — As with rectal temperature and pulse rate, 
the respiratory rate and tidal volume are definitely reduced when half 
replacement water is given, but further increases in water supply are 
not accompanied by further reductions (Table 2). Eespiratory volume 
remains unaltered. 

TABLE 4. 

Respiratoby Rate Grid. 


Relative 
Humidity, i 

% 70 


Dry Bulb Temperature ®F, 



85 

90 

96 

100 

105 

70 

104 

[165] 


B 

69 

70 

[193] 

[210] 

B 

21 

141 

197 

[236] 

[432] 

110 

139 

[194] 

[295] 

[392] 

182 

137 

140 

197 

[298] 

138 

127 

115 

140 

[228] 



81 

177 

[172] 




The figures in. each square represent the average respiratory rate per minute 
during the time the pig was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the 
animal had to be removed with a rectal temperature of 107 °F. before seven hours 
had elapsed. 

Acclimatisation and Season . — ^The respiratory rate in the ante-room 
(Text Fig, 2) is apparently affected to some extent by the night tempera- 
tures. Season is without any effect. The hot-room rates are related to 
night temperatures in much the same way as the rectal temperatures. 
No acclimatisation effects are noticeable. 

Eespiratory volume shows some increase with high night tempera- 
, tures in both the ante-room and hot room. Tidal volume is not regularly 
affected by nightly temperatures or seasonal influences. 

Variations in Reaction . — The following figures indicate the 
extremes of variation in the ante-room and hot-room values of the 
respiratory functions in pigs: — 


Resp. Rate (Free) . . 
Resp. Rate (Mask) . . 
Resp. Vol. (Mask) 1/min. 
Tidal Vol. ees. 


Resp. Rate (Free) . . 
Resp. Rate (Mask) . . 
Resp. Vol. (Mask) l/min. 
Tidal Vol. ccs. 


Resp. Rate (Free) . . 
Resp. Rate (Mask) . . 
Resp. Vol. (Mask) 1/iuin. 
Tidal Vol. ccs. 


* Average figures for period of exposure (7 hours), 
t Figures taken at the end of the second hour. 



.R.S.— P 
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The ranges are fairly large. 

Correlation with Body Temperature . — If the temperature-humidity 
grids for rectal temperature and respiratory rate (Tables 1 and 4) and 
the curves of Text Pigs. 1 and 4 are compared it will be seen that there 
is a high degree of correlation between the two reactions. If anything, 
respiratory reaction anticipates the rise of rectal temperature, but the 
lead is not marked. The type of respiration appears to be closely 
related to the rectal temperature, panting occurring when the rectal 
temperature reaches 102"5 degrees P. 



Recta t Temperature. 




Under tOCF. lOty and ever. fOZ*F and aver. lOi'f and over. lOS* F and over. 

Texo? Figure 6a. 


Dry Bulb Temperature. 

70 j 75 I ao I as \ so I /oo 1/05 I no 



Se/pw 

eofrrtm. 

dO/rrtin. 
dna over. 

and over 

30/ min. 
and over. 

too/ mtn. 
and over. 

no/min. 
and over 



Tmr FiGtra to 
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Befoiv 

SOfmin. 



Respirafor u 


so I min, too /min. 
and o^er, and over. 


Rate. 



tSo/min. 
and over. 



200 J min. SOO/min. 
and over. ana over. 


Text Figxjeb 6c. 

Diagraminatie Representation of the Comparative Effects of 
Temperature and Hnmidity upon the Reaction of the Pig. 


EVAPOEATION OF WATEE. 

General Behaviour . — In Text Fig. 5 appears the curve for evapora- 
i;ive loss from a pig exposed to a hot-wet atmosphere (dry bulb 88 
degrees F., wet bulb 85 degrees F.)* The rate rises slowly throughout 
the period of exposure. At higher temperatures and at lower humidities 
fhe rate rises rapidly throughout the period. Quite considerable 
amounts of moisture are evaporated. (These figures do not include 
saliva lost by dribbling, which was collected, measured, and deducted 
from the gross weight loss.) 

Efect of Hydration . — The period of exposure tolerated by the pig 
without water was too short for a reliable estimate of evaporative loss 
fo be made. Conclusions on this point, therefore, must remain in 
:abeyance. 

Correlation with Respiration . — Comparison of figures for respira- 
-tory rate and evaporative loss, as well as of the corresponding curves 
of Text Fig. 5, indicate that the dependence of evaporative loss upon 
respiratory rate is not by any means complete. The extent to which 
respiratory reaction could account for the evaporative loss is indicated 
by the foUowmg calculations: — 


Atmosphiere. 

Inspired Air 
gins. HsO/l. 


Av. Eesp. 
VoL 1/Iir. 

Water Loss - 

GaJc. 

Oiwerv. 

.Hot Wet (Summer) 

'Hot Dry (Automn) 

•027 

•016 

•051 

•052 

618 

624 

11 

28 

110 

230 
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POWEES OF HEAT REGULATION. 

Comparable Atmospheric Conditions. — In Text Pig. 6a, 6b, and 6c 
the results of Tables 1, 3, and 4 are expressed in graphic form.’ It will 
be seen from these that while both temperature and humidity play a part 
in determining the reactions of the pig, temperature is the more- 
powerful factor. 

Critical Temperatures.— At room temperatures of 85-90 degrees P 
the pig begins to show evidence of disturbance of its equilibrium. 

Open-mouthed panting replaces closed-mouth breathing when the 
rectm temperature reaches 102-5 degrees P. A rectal temperature of 
107 degrees P. is near the limit of continued existence as an integrated 
organism. 


The pig can tolerate atmospheres of 95 degrees P. and 100 degrees- 
P. for seven hours only when the relative humidity is below 65 per cent. 
It is unable to withstand atmospheres of 105 degrees P. for seven hours 
at any humidity. 

Begulation.— As opposed to the state of affairs in 
the rabbit, heat exchange between the pig’s skin and the environment 
through the channels of radiation and conduction is not restricted by a 
covemg. That this opportunity is utilised is suggested by 
the response of the pulse rate. 

Relaxation of posture cannot mean much to the distinctly rotund 

probably more effective in 

conserving heat production. 

stated that the pig has no sweat glands upon its 
surface. Although it salivates profusely (up to 500 ccs. 
n atmospheres), this saliva dribbles on to the ground 
and IS largely lost to useful evaporation. 

While the pig does not possess the large drooling tongue of the 
the’sMiIt^W fairly large and the anterior surface of 

Sweat daids^ ^Tt“tWAvL’^^®®^ secretions, licking, and perhaps also by 
membrMA at a fairly extensive moist mucous 

is 5»leTo A® respiratory tract over which it 

Sso withoS a respiratory volume. It is able to do this 

fllvaniT ®.®’^^®®P?ading degree of over-ventilation of the lung: 

ribMt ’ me?5iSSn+ alkalosis incurred by thf 

the vektiktion is increS^"!'^*®^ evaporated 

for respiratory ventilation can account 

that there^musf Via® “^’^^a®®*^ evaporation, however. It would appear 

evfporatfon S at rr f insensible cutaneous 

evaporation m the pig at high temperatures, with low humidities. 

^ of these many advantages over the rabbit however the niff 
therSfLr b^“prel^nt° .important disadvantage m^sf 

SS riidLTr.knA2?® ,°^i P^®^ably the fatneL of the- 

tivSr aiSTrednAAd material of poor heat eondue- 

of ^.00 “■ ”*”• 

expo^Ms’”wi?‘SteC?® acclimatisation to repeated 
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Heat Effects , — The first sign of the effect of heat on the pig is the 
onset of drowsiness, which occurs at a rectal temperature between 101 
degrees and 102 degrees F. With a further rise of temperature this 
drowsiness disappears and open-mouthed panting with respirations of 
about 160 per minute occurs at 102-5 degrees P. A further increase in 
rectal temperature is accompanied by an increase in respiratory rate 
to a maximum of 280 per minute. Marked salivation occurs at these 
temperatures, amounting in extreme eases to as much as 500 ecs. per 
hour. 

With a rectal temperature of 106 degrees P. the pig becomes very 
restless, its respirations are very laboured, and if water is provided it 
drinks with avidity and makes determined efforts to upset the tin over 
itself. At 107 degrees P. it is obviously in distress but can still stand. 
In these experiments we did not take the animal beyond this stage. 

Sousing the pig with water affords a very effective method of 
resuscitation. In ten minutes the rectal temperature falls 3 degrees P. 
and the respirations from 280 to 100 per minute. 

Repeated exposure to extreme conditions had no deleterious effects 
upon the growth or meat quality of the animals. Pig A grew from 
120 lb. on 29th January to 233 lb. on 26th April, and Pig B from 100 lb. 
on 27th May to 212 lb. on 19th November. Reports received from the 
bacon factory were to the effect that the pigs were perfectly normal 
for their weight and age. 


SUMMARY. 

Experiments are described in which three male pigs were subjected 
to hot atmospheres of different temperatures and humidity, for periods 
up to seven hours. The following observations w'ere made and 
conclusions reached : — 

1. Rectal temperature begins to rise above normal when the dry 
bulb temperature reaches 85-90 degrees P. When the dry bulb tempera- 
ture reaches 95 degrees P. the pig is unable to tolerate an atmosphere 
of relative humidity 65 per cent, or above for seven hours. When the 
temperature reaches 105 degrees P. it is unable to tolerate an atmosphere 
of any humidity. 

2. Respiratory rate behaves in much the same fashion. The 
maximum rate obtained was 280 per minute. 

3. The pulse rate tends to rise with the rectal temperature during 
exposure to heat. 

4. Decrease of the relative humidity is accompanied by definite 
improvements in the reactions of the rectal temperature, pulse rate, and 
3'espiratory rate at high tempei'atures in the higher ranges of humidity. 
At lower temperatures and humidities this is not so apparent. 

5. Half replacement of water lost at high temperatures is 
accompanied by marked improvement in most reactions and an increase 
in the tolerance time. 

6. No evidence was obtained of acclimatisation to repeated 
exposures to hot atmospheres. High night temperatures between 
exposures increased the pig’s sensitivity to heat. 

7. As respiratory rates rise with expostire to heat, the respiratory 
volume rises also, but not in proportion, as the tidal volume is reduced 
to a half or less. 

<5. Q 
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8. With a humidity of 95 per cent, the rate of water evaporation 
rises steadily with room temperature, with intermediate humidities only 
when the room temperature exceeds 85 degrees P. At high humidities 
the rate of evaporation is definitely restricted. 

9. The range of variation in the one individual of I'ectal tempera- 
ture and pulse rate is not large, but that of the respiratory functions 
is fairly large. 

10. The pig makes use of radiation and conduction from exposed 
skin for heat regulation where these channels are still open, but its 
principal method is evaporation from a moist mouth, snout, and upper 
respiratory tract by an increased I’espiratory volume, and insensible 
evapoi'ation from the skin. 

11. Profuse salivation, up to 500 ecs. per hour, occurs at high 
temperatures, but this is largely wasted by dribbling. 

12. Repeated exposure to extreme conditions did not affect the 
growth or meat quality of the pigs used. Hosing is an effective means 
of resuscitation. 
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REACTIONS OF THE CAT TO HOT 
ATMOSPHERES. 

By Kathleen Robinson, M.Sc., and Douglas H. K. Lee, M.Sc., M.D., 

D.T.M., Department of Physiology, University of Queensland. 

(Six Text Figures.) 

{Bead before the Royal Society of Queensland, August, 1941.) 

INTRODUCTION. 

More studies have been made upon the reactions of the cat to hot 
atmospheres than upon those of any other domestic animal except the 
dog. In spite of this, however, the comparative effects of different 
combinations of the atmosphexic variables such as temperature and 
humidity seem to have been neglected. To fill this want and to link up 
our series of experiments with those carried out elsewhere, the cat has 
been included in our investigations. 

The methods of investigations were essentially those used in parallel 
studies upon the rabbit. [Lee, Robinson, and Hines (1941)]. Because 
of the slower respiratory rate counts were made by sight, and it was 
possible to include counts made without the use of the mask. 

In the ‘‘acclimatisation series’’ one cat (A) was used for the hot 
wet room in February-March, and a second cat (B) for the hot dry room 
in April-May. A second set of experiments in the hot wet room was not 
carried out. 

The cats, males of no specific breed, were kept upon a diet of meat 
and milk, given every evening. Free water drinking was at all times 
permitted except during exposure to the hot atmosphere in the hydration 
and acclimatisation series. 

RECTAL TEMPERATURE. 

General Behaviour. — ^With only mild degrees of heating the rectal 
temperature actually falls. With higher degrees it fluctuates or rises 
slowly. At moderately high room temperatures it rises rapidly at first, 
but then establishes an equilibrium. Only at the highest temperature 
employed here (110 degrees F.) does it fail to reach an equilibrium. 
(Text Pig. 1.) 

Relative Effects of Tenvperature and Eumidity. — Table 1 presents 
a temperature-humidity grid showing the average rectal temperatures 
exhibited by a cat when exposed for seven hours to atmospheres of 
different composition. The figures shown in brackets have been weighted 
as previously described [Yeates, Lee, and Hines (1941)] to compensate 
for the reduced time of exposure in the corresponding trials. The 
actual time of exposure is indicated by the figures in the bottom right- 
hand corner of the square. The following points will be noticed: — 

(i.) With the highest humidities the average rectal temperature 
rises steadily throughout with increasing room temperatures. 

(ii.) With intermediate and low humidities the effect is irregular 
until a room temperature of 90 degrees F. is reached. 

(iii.) The rectal temperature is in every ease higher at a room 
temperature of 95 degrees P. than at one of 90 degrees P. With 
further rises of room temperature the effect becomes progrei^ively 
greater. 

R.S. — R 
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HOURS OF EXPOSURE 


ROOM TEMP. !S SHOWN WITHIN THE GRAPH 
Text Figure 1. 

Reaction of a Oat’s Rectal Temperature to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.)* 
TABLE 1. 

Rectal Temperature Grid. 



The figures in each square represent the average rectal temperature in °F. during 
the time the cat was esiposed to the particular atmospheric conditions. Figures in 
square brackets have been weighted as described in the text as the animal had to be 
removed with a rectal temperature of 107 ®F. before 7 hours had elapsed. The number 
below the bracket indicates the hours that the animal remained in the room. 
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(iv.) A humidity of 95 per cent, at nearly all room temperatures 
results in a higher rectal temperature. Otherwise, humidity has no 
regular effect below a room temperature of 100 degrees F. 

(v.) At 100 degrees P. and above, reducing the humidity has a 
sparing action, but it is still more marked in the upper ranges of 
humidity. 

Effect of Hyd/raUon, — In Table 2 is set out the average rectal 
temperature of a cat exposed to a hot dxy climate (Dry Bulb 106 
degrees P., Wet bulb 80 degrees P.) and receiving by oral injection 
on separate occasions no water, 8 ecs. per hour, and 16 ces. per hour 
respectively. It will be seen that the rectal temperature was not 
essentially different upon the three occasions. 


Acclim^tisaMon. — The following figures were obtained upon a cat 
exposed repeatedly to a hot w^et climate (Dry bulb 88 degrees P., Wet 
bulb 85 degrees P.) for five and a half days a week for four weeks. 


Date 

Feb. 

12 

Feb. 

13 

Feb. 

14 

Feb. 

15 

Feb. 

19 

Feb. 

20 

Feb. 

21 

Feb. 

22 

Mar. 

1 

Mar. 

8 

Av. R. T. “F. 

102-3 

102-6 



102-1 

102-6 

101-4 

101-9 

101-3 

101*4 


There is here some evidence of moderate-term acclimatisation. (Ante- 
room temperatures showed no such trend.) A similar series 
out in the hot dry room showed no such acclimatisation. 


TABLE 2. 


Eppect op the Amoxjnt op Dbikeing Water Sxjppued. 


— 

IG CCS. /hr. 

8 CCS.. 'hr. 

Nil. 

Av- Kectal Temp. °F. 



104-1 

Av. Pulse Rate (beats/min.) 

138 

135 

137 

Av. Resp. Rate (Resp./min.) (Free) 

180 

165 

175 

Av. Resp. Rate (Resp./min.) (Mask) 

118 

102 

110 

Av. Resp. Vol. (ml./min.) . . 

1,653 

1,856 

2,306 

Av. Tidal Vol. (mis.) 

14 

18 

21 

Av. Evap. Loss (gms./hour) 

18 

16 

16 


Variation's in Eeaction. — The range of variation in the normal 
rectal temperature of an individual eat is a moderate one (Gat A 100-6- 
102-3 degrees P. in 10 measurements; Cat B 99-0-100’-8 degrees P. in 
9 measurements ; Cat. E 98-4-100-0 degrees P. in 8 measurements) . The 
variation under hot conditions is no greater (101-3-102-6 degrees P. in 
the hot wet and 103-9-105-4 degrees P. in the hot dry room). The effect 
of season as distinct from individual variation was not established. 

PULSE RATE. 

General Bekavi&ur. — In distinction from the fowl [Yeates, Lee, and 
Hines, (1941) ] and also to a large extent from the rabbit [Lee, Robinson 
and Hines (1941)], the cat shows a moderate but definite response to 
high temperatures in its pulse rate, which follows rather closely the 
curve of the rectal temperature. (Text Pig. 2). 
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Relative Effects of Temperakire and Jlmiidity . — In Tahlp 
given the temperature humidity grid in respect of pulse rate The 
same general conclusions can be drawn as were drawn for the" reetnl 
temperature, except that the pulse is more generally reactive and n 

rae of room tempei-ature less regularly effective in producing further 
rises at lower humidities. ^ ® luitnci 



no sigSant iations in the supply of water produced 

HQ sigmiLcant differences in the pulse rate (Table 2). 

(seefwin?rSr?®^®'‘^f exposures to a hot wet atmosphere 
aSation oefuSd “ average pulse rate although no 

Thismav be eonsidproH*«^+l^ Penod m the rate observed in the ante-room, 
oeen “ed in Z ® acclimatisation. While a similar reduction 

upon this occLion I repeated exposures, there was 

rLS;ia=^^^ rate, so that 

of variation in the pulse-rate 
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TABLE 3. 
PxriiSE Rate Grid. 


Rel. Hum. 

Dry Bulb Temperature 

% 

70 

75 


85 

90 

95 

100 

105 

110 

.95 

109 

116 

128 

136 

139 

149 




85 

110 

125 

129 

120 

130 

137 

145 



75 

113 



130 

125 

140 

143 

[239] 


65 


148 

151 

140 



144 

147 

[185] 

55 



126 

155 

147 

130 

147 

141 

[192] 

45 




146 

136 

141 

131 

148 

[163] 

35 





B 

113 

130 

139 

144 

25 .. 1 




■ 

B 

n 

■ 

153 

[142] 


The figures in each square represent the average pulse rate per minute during the 
time the cat was exposed to the particular atmospheric conditions. Figures in square 
brackets have been weighted as described in the text as the animal had to be removed 
with a rectal temperature of 107 °F. before 7 hours had elapsed. 



*--■ '-RESR RATE (FREE) -=> o. RESP. VOL. 

RESP. RATE (MASK) * TIDAL VOL. 

o WT. LOSS 

Text Figure 3. 

Typical Reactions of Respiratory Functions and Evaporative Loss in the Cat, 
(Dry Bulb, 106 degrees F.j Relative Humidity, 33 per cent.) 
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Correlation wiih Rectal Temperature . — A fairly clone eon-elation 
between the pulse rate and rectal temperature is seen in the curves 
during a single exposure to hot conditions. In the teiuperatun-e-humiditv 
pids, the mam point of difference is the reactivity of the pulse-rate 
to intermediate temperatures at low humidities. ^ ^ 



ROOM, TEMP. SHOWN WITHIN THE GRAPH 
Text Figure 4. 

respiratory functions 

General Behaviour. —The uenerol 

respiratory volume and tide! -irni °®f*3^viour of respiratory rate, 

in Text Fig. 3 It S £ s e^ W « «««“ 

higher value which is the rate rises rather rapidly to a 

rabbit, the eat establishes exposure. Unlike the 

U|d here, temperature, it i, uuaL t„ to£e foV'it?hS.*“S 

cloeely, the 

Ra#af!?n*TabTf?^LlvenTb'*? himidlty upm Respiratory 

of respiratory rate coS 

little irregularity at low! ^ I*"® ^ ®^cept for a 

temperature at any one IpvgI 

increasingly more rapid At humidity, and the rise becomes 

s y more rapid. At room temperatures of 80 degrees F. and 
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above a reduction of humidity has a pronounced effect in lowering the 
respiratory rate. While this is more marked in the higher ranges of 
humidity, it tends to progress with progressive reduction in humidity. 


TABLE 4. 

RESPiRAToaY Rate Gbid. 


Eel. Hum. 

Dry Bulb Temperature 



75 

80 

85 

90 

95 

100 

105 

110 

95 

53 

58 

65 

72 

146 

218 


B 


85 


50 

■1 

76 

91 

192 

226 

B 


75 

51 

51 

B 

62 

74 

178 

227 

[625] 


65 



56 

72 

73 

101 

225 

228 

[546] 

55 



53 

70 



206 


[492] 

45 




56 

63 

123 

146 

217 

[282] 

35 






101 

127 

206 

196 

25 








170 

[200] 


The figures in each square represent the average respiratory rate per minute 
during the time the cat was exposed to the particular atmospheric conditions. Figures 
in square brackets have been weighted as described in the text as the animal had to 
be removed with a rectal temperature of 107 °F. before 7 hours had elapsed. 

Respiratory Rate, Respiratory Volume and Tidal Volume , — 
Simultaneous observations of the respiratory rate and volume were 
made only in the standard hot dry atmosphere (Dry bulb 106 degrees P. 
Wet bulb 80 degrees P.), and hot wet atmosphere (Dry bulb 
88 degrees P., Wet bulb 85 degrees P.). The average values obtained 
are given here, together with the rates as measured without the mask. 




Eesp. Bate 
(Free). 

Resp. Rate 
(Mask). 

Resp. Vol. (Mask), 
ccs/min. 

Tidal Vol. (Mask). 

CCS. 



Ante- 

Room. 

Av. Hot 
Room. 

Ante- 

Room. 

Av. Hot 
Room. 

Ante- 

Room. 

Av. Hot 
Room. 


Av. Hot 
Room. 

Cat A — ^Hot 

Wet 

40 

45 

29 

28 

604 

553 

22 

20 

(Slimmer) 










Cat B — ^Hot 

Dry 

40 

167 

22 

56 

483 

858 

22 

16 

(Autumn) 









Cat C — ^Hot 
(Spring) 

Dry 

61 

171 

53 

116 

765 

1,566 

15 

13 


As in the case of the rabbit, the tidal volume is not greatly reduced with 
the increase in rate occurring in the hot room, but this is probably of 
less consequence here, as the whole respiratory reaction is less marked 
than in the rabbit. The repressive effect of a mask upon respiratory 
rate is well seen. It is not known to what extent this alters the 
respiratory volume. 

Effect of Hydration , — Prom Table 2 it will be seen that while 
increasing the amount of water supplied by mouth has no constant 
effect upon the respiratory rate in the hot room, it is accompanied 
by a marked reduction in tidal volume and thus in respiratory volume. 
It would appear that the supply of adequate water reduces considerably 
the risk of over-ventilation. 
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Acclimatisation ^ — No acclimatisation effects were discernible in the 
respiratory reactions of eats subjected to repeated exposure to hot 
atmospheres. 

Variations in Reaction . — The following figures indicate the extremes 
of variation in the reactions of different eats. 



— 

Cat A. 
(Summer) 

10 days. 

Cat B. 
(Autumn) 

9 days. 

Gate. 

(Spring) 

6 days. 

i 

Resp. Rate (Free) 

32-48 

36-56 

40-72 


Resp. Rate (Mask) 

24-36 

18-28 

40-72 

i 

Besp. Vol. (Mask) 

232-876 

334-681 

361-1,152 

a 

Tidal Vol. (Mask) 

7-33 

12-26 

8-20 

■tji 

0? • 

Resp. Rate (Free) 

31-55 


.. 

H 

R^p. Rate (Mask) 

27-29 

, . 

. , 

0/§ 

Resp. Vol. (Mask) 

435-675 

, , 



Tidal Vol. (Mask) 

15-25 




Resp, Rate (Free) 

« . 

145-201 

158-194 

^tl . 

a S 

Resp. Rate (Mask) 

. . 

43-99 

111-129 

" S 

43 O 

Resp. Vol. (Mask) 

, . 

689-1,035 

1,219-1,939 


Tidal Vol. (Mask) 


9-20 

11-15 


The range of variation is relatively large, although not as large as in 
the rabbit. 

Correlation with Body Temperature . — ^Wliile there is a general 
correlation between rectal temperature and respiratory rate, close 
comparison of the grids (Tables 1 and 4) for the two reactions shows 
that the relationship is not a close one. Respiratory rate is closely 
related to room temperature and fairly closely to room humidity and 
the relationship is probably a fairly simple operation of cause and 
effect. Rectal temperature is related to both room temperature and 
respiratory rates only towards the upper extremes of the grid, which 
would be in keeping with a dela^^'ed or a residual relationship to both. 
In other words, it is quite possible that rectal temperature only rises 
appreciably when increased respiratory activity is unable fully to 
compensate for a deterioration of room conditions. Also in accordance 
with this is the rapid rise of respiratory rate after exposure commences, 
before there is any marked rise in rectal temperature. (Text Fig. 2.) 

The type of respiration, however, is possibly better related to rectal 
temperature; panting occurs between 102-0 and 103-4 degrees F. 

EVAPORATION OF WATER. 

General Behaviour . — ^The general behaviour of the rate of water 
evaporation during exposure of a eat to a hot dry atmosphere is seen 
in Text Pig. 3. At intermediate temperatures it rises slowly during 
the first few hours, and then remains fairly constant. At high 
temperatures it tends to rise fairly steeply throughout the exposure. 

Bdative Effects of Temperature and Humidity . — ^In Table 5 is 
given the temperature-humidity grid in respect of evaporative loss. It 
wifi be seen that evaporative loss is not much affected until a room 
l^peraturo of 95 d^re^ P. is reached. Above this it is markedly 
At humidities, an initial uptake of moisture by the 
fee picture. 
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TABLE 5. 

Evapobauve Loss Grid. 



The figures in each square represent the average evaporative loss in grams per 
hour during the time the cat was expo^ to the {articular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the gnimsd 
had to be removed with a rectal temperature of 107 ®F, before 7 hours had elapsed. 


Effect of EydraAion . — ^No significant alterations in the rate of 
evaporative loss were found when the animal was kept on different 
amounts of water in the hot room (Table 2). 

Corrdatim with Respiration , — Comparison of ,the temperature- 
humidity grids for respiratory Kites and evaporative iW (Tables^ 4 and 
5) indicates only an imperfect degree of correlation. Text Fig. 3 gives 
a farther indication of the divergences which exist between respiratory 
rate and evaporation. 

As in the case of the rabbit, respiratory exchange could account 
for the observed rate of water! lo^ in the hot wet atmosphere, but can 
account for only 1*8 grams per hour in the hot dry room as compared 
with the 12-0 grams per hour actually lost. It is true that the use of 
the**mai reduces the natural rate of respiration, but even if it is 
assumed that the tidal volume of each natural respiration is as great 
as that of each respiration with the mask, the respiratory exchange 
could account for only 4-5 grams per hour. 


POWEES OP HEAT EEGULATION. 

Comparable Atmospheric CondiMons , — ^In Text Pig. 5 the r^uits 
of Tables 1, 3 and 4 are expressed in graphic form. It wili be seen from 
this that both temperature and humidity are important factors in 
determining the reactions of a cat. 

Critical Temperatures . — ^At a room temperature of 85 degrees P. 
evidence of some disturbance in the cat's equilibrium often mak^ its 
appearance. 

Open-mouthed panting replaces elosed-mouth breatMng when the 
rectal temperature approaches 103 degrees P. A rectal temperature 
of 107 degrees F. is near the limit of continued existence as an 
integrated orgmiism. 

B.S.— s 

I 
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The eat can tolerate a room temperature of 105 degrees F. for 
seven hours at humidities of 65 per cent, and below, and a room 
temperature of 110 degrees F. for almost seven hours at humidities of 
35 per cent, and below. 

Methods of Heat Regulation . — ^As in the ease of the rabbit, heat 
loss by radiation and conduction must be somewhat restricted by the 
cat’s fur. Eelaxation of posture gives some relief, but the cat possesses 
no large glabrous ears to help it. Increased respiratory volume permits 
increased evaporation from the respiratory tract, ’but the cat also makes 
use of its saliva by spreading it over its coat. This latter method 
probably accounts in large measure for the superiority of the eat over 


Reef of Temper a fare. 


Belotv iOl*‘F WZ*F WJ*F t04.* F tOS* F 

JOi* F. 'Ond oyer. and over. and over, and over. and oven 



Putse Pate. 



fZSinmt. 0SS/fnin. iBo/min. 

toadayea ^mdayen mdaytr, and aver. 
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ResfyiraforQ Rate. 



Befow 70 f min. too j min. ISO f min. ZOO] min, 300/nrtin. 

70 1 min. ana o¥er. and over. and oven and oven anaover^ 


Text Figure 5. 

Diagrammatie Representation of the Comparative Effects of 

Temperature and Humidity upon the Reactions of the Cat. 

the rabbit, and relieves the respiratory apparatus of much of the 
responsibility of temperature regulation, with a corresponding 
reduction in the risk of alkalosis. For effective evaporation from the 
upper respiratory tract and the supply of saliva for its coat, main- 
tenance of bodily hydration is important. When water replacement is 
inadequate, the respiration becomes deeper and the risk of acapnia 
greater. It was not possible to determine in these experiments the true 
insensible cutaneous perspiration. The few sweat glands of the paws 
are probably of little importance for heat regulation. The rise in pulse 
rate with high temperatures is probably associated with the efficacy 
of salivary evaporation. 

AcclimaAisaAion . — There is some evidence that an acclimatisation 
in the reactions of rectal temperature and pulse rate can take place in 
a, hot wet climate. 

Heai Effects , — The general behaviour of a cat presents a good 
series of changes as the rectal temperature rises: — 

100 degrees F. and below. — ^Lies curled up. 

101 degrees F. — ^Very drowsy. 

102 degrees F. — ^Begins to stretch out and lie on its side. 

103 degrees F. — ^Panting commences. 

104 degrees F. — Starts licking fore-paws and front part of body. 

105 degrees F. — ^Excessive salivation quite noticeable. 

106 degrees F. — Coat dripping with saliva. 

107 degrees F. — Crying and obviously in distress, but can still 
stand. 

WTe did not go beyond this stage. On one occasion, when the rectal 
temperature remained at 106 degrees F. for four hours, sitting up to 
drink appeared to be too much of an effort. 
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SUMJIAEY. 

Experiments are describe in which male eats (one for each series 
of experiments) were subjected to hot atmospheres of dislfeS 
temperatures and humidity, for periods up to seven hour? ThI 
following observations were made and conclusions reached : 

1. Rectal temperature begins to rise above normal when the 
^ bulb temperature reaches 90 degrees P. When the drv 

degrees P. the eat is unable 
^ atmosphere above 65 per cent, humidity for 
^ven hours; when it reaches 110 degrees P. it is umWa 
telerate one above 35 per cent, humidity for seven hours 
Respiratory rate tends to rise before the rectal temperature' 
"Ofessive decrease of the relative humidity effects a definite 

mctir te LfJr reUS; 

re^tion te higher temperatures. Rectal temner^ure 4 
hSt?; ranges of 

3. Oral replacement of water lost by evanoratioTi at 

£0SPW ,au™.i»„-„c«up., S 


8. The r^ge of variation in one individual of teo .q;# 
Actions investigated is moderalely /ar?e 

regulatioj?^ofiits'Todv^^^°^^*?^ methods for the 

(iO Wased environments :- 

action before body comes into 

saliva Wits coi evaporation of 

temperature rises to 104 degrees P.®o?more."^^®'' 

^i^onwSh 'S5areh^®ProS'‘''sehem^^^ ‘"“n 

by the Commonwealth Government tw”^\ iv^ Umversities, financed 
In^strial Besearch vSw?»Sf the Council for Scientific 
®^ers of the TJniverJty ^®re received 

aud Biology and the State DensT4™tn+^*^®* Veterinary Science 
orate department of Agnculture and Stock. 

Iffls D H TT -D. BIBLIOGEAPHT. 

, H. J. (J, 1941 Boy. See. Qld., 

^ •r. G., 1941 Ptoe. Boy. So& 
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REACTIONS OF THE DOG TO HOT 
ATMOSPHERES. 

By Kathleen Robinson, M.Se., and Douglas H. K. Lee, M.Sc., M.D., 

D.T.M., Department of Physiology, University of Queensland. 

(Eight Text Figures.) 

{Read before the Royal Society of Queensland, 2oth August, 1911.) 

INTRODUCTION. 

The dog has been a favourite animal upon which to investigate the 
effect of heat experimentally. Unfortunately, the obvious danger of 
applying the results to man have not always been recognized. Dill, 
Bock and Edwards (1923) drew attention to the difference between 
Jheir reactions in a simple direct test. This observation does not appear 
^0 have been followed by any systematic plotting of the effects of the 
different atmospheric variables upon the dog, nor do the possibilities of 
acclimatisation appear to have been given sufficient attention. For these 
reasons the dog was included in our comparative experiments. There 
is also the important practical question of the extent to which dogs can 
be used by graziers in the hotter parts of Australia. 

The methods of investigation were essentially those used in parallel 
studies upon the rabbit [Lee, Robinson and Hines (1941)]. Respiratory 
counts were made by sight, both with and without the mask used for 
respiratory volume measurements. 

In the acclimatisation series Dog A was exposed daily for five and 
a-half days a week to the hot wet room in February-March (summer), 
hot dry room in May (winter), and hot wet room again in June 
(winter) ; Dog B was exposed to the hot wet room in March (autumn) 
and to the hot dry room from the middle of April to the middle of June. 

The dogs, males of the black and tan variety common in Queensland 
and apparently eonstitutiug a definite breed, were kept upon a diet of 
raw meat and dogs^ biscuits given every evening. Free water drinking 
was at all times permitted except during exposure to the hot atmosphere 
in the hydration and acclimatisation series. 

More animals, more breeds, and further variations in atmospheric 
conditions are being studied, but the results reported here are 
considered to warrant interim publication. 

RECTAL TEMPERATURE. 

General Behaviour. — ^With only mild degrees of heating the rectal 
temperature does not rise ; with intermediate degrees it rises but reaches 
a stable equilibrium. Only with the highest atmospheric temperature 
used here (110 degrees F.) did the rectal temperature fail to establish 
an equilibrium in the dog (B) used in the effective temperature series. 
(Text Figs. 1 and 4.) 

Relative Effects of Temperature and Humidity. — ^In Table 1 are 
set out the average rectal temperatures exhibited by a dog exposed for 
seven hours to atmospheres of different compositions. The figures shown 
in brackets have been weighted as previously described [Yeates, Lee, 

B.S. — T 
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and Hines (1941)] to compensate for the reduced time of exposure in 
the corresponding trials. The actual time of exposure is indicated by 
the figures in the right-hand comer of the square. The following points 
will he noted: — 

(i.) At a room temperature of 80 degrees F. with the highest 
humidities and 85 degrees F. with the intermediate and low 
humidities, the rectal temperature shows a tendency to rise. 

(ii.) The room temperature at which the average rectal tempera- 
ture shows a definite rise to 100 degrees F. or above varies 
with the humidity from 85 degrees F. with 95 per cent, 
humidity, to 100 degrees F. with 35 per cent, humidity. 

(iii.) A reduction of humidity has a definite sparing effect upon 
the effect of hot atmospheres upon the rectal temperature. 
This becomes more evident as the room temperature increases 
above 85 degrees F., and is in general progressive. 


TABLE 1. 

Hectal Temperature Grid. 



The figures in each square represent the average rectal temperature in during 
the time the dog was exposed to the particular atmospheric conditions. Figures in 
square brackets have been weighted as described in the text as the animal had to be 
removed with a rectal temperature of 107 ®F. before 7 hours had elapsed. The number 
below the bracket indicates the hours that the animal remained in the room. 


Effect of Hydration . — In Table 2 is set out the average rectal 
temperature of a dog exposed to a hot dry climate (dry bulb 106 degrees 
F., wet bulb 80 degrees F.) and receiving on separate occasions no 
w’^ater, 60 ecs. per hour, and 120 ccs. per hour respectively for drinking. 
It will be seen that the response is definitely reduced by giving half- 
replacement quantities of water, and reduced a little more by increasing 
the water to full replacement. 

Acclimatkation md Season.— In Text Fig. 2 are set out the 
reaetions of the dog (A) repeatedly exposed to hot atmospheres. It 
will be s^n that no acclimatisation as gauged by the rectal temperature 
devdoped in the hot wet room in summer but it did in winter. A 
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definite acclimatisation developed in the hot dry room in the course of 
the second week. 



HOURS OF EXPOSURE 


ROOM TEMP fS SHOWN WITHIN THE GRAPH 
Text Fioxjee 1. 

Reaction of a Dog’s Rectal Temperature to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.) 

TABLE 2. 

Effect of the Amouht of Dbinhing Water Supplied. 


— 

120 ml./hr. 

60 ml./hr. 

m. 

Av. Rectal Temp. *F. 

102-2 

102-8 

103-9 

Av. Pulse Rate (beats/min.) 

117 

m 

152 

Av. Resp. Rate (Free) (Resp./min.) 



242 

Av. Resp. Rate (Mask) (Resp./min.) 



167 

Av. Resp. Yol. (l/’min.) 

7-9 

8-1 

6-5 

Av. Tidal Vol. (mis.) 

72 

77 

39 

Av. Evap. Loss (gms./kour) 

84 

74 

100 


Dog B showed no acclimatisation in the hot wet room (autumn). 
In the hot dry room (autumn-winter) this dog showed a sensitivity on 
certain days and had to be removed before the full period had elapsed. 
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This sensitivity decreased in the fourth week of the serial exposures, 
and on this account the series was extended. Text Fig. 3 shows the 
temperatures attained by the dog in the course of the series, 
and the tolerance times on the incomplete days. There appears to have 
occurred an increase in sensitivity rather than an acclimatisation in the 
first week, with the establishment of increasing acclimatisation in the 
fourth and successive weeks. 

HOT ROOM CONDITIONS 



-ANTEROOM «-HOT ROOM 

Text Figtjke 2. 

Effects of Repeated Exposure to Hot Atmospheres upon the Reactions of a Hog. 
The Hot-room Figures Represent the Ayerage Reactions on the Hays in Question, 
Calculated as Described in the Text. 

Yariaiions in Reaction , — ^The following figures indicate the range 
of variations in rectal temperature encountered in our dogs: — 


Ante- Room. 


101-3-102-2 

100 - 0 - 102*2 

101*9^102*5 

9e*4-102*5 

9S-4^10L4 


Av. Hot Wet 
Room. 

lOl-O-lOl-S 

100*5^101*5 


4th Hour 
Hot Dry Room. 

101*0^’l03-8 

100* W 10*0 


99*5-100-3 
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It will be seen that the range of variation in the ante-room temperature 
is fairly large, even in the one individual. Different individuals may 
differ fairly markedly in this respect. The reaction of Dog A to hot 
atmospheres was fairly stable, but that of Dog B inconstant. No 
definite seasonal effects are to be seen. 



Text Piguee 3. 

Maximum Rectal Temperatures of a Dog on Successive Days of Exposure. 
(Dry Bulb, 106 degrees E.; Relative Humidity 33 per cent.). The dog was removed 
when its Rectal Temperature reached 108 degrees E., the Tolerance Time in these 
Cases is shown in the figure. 

PULSE BATE. 

General Behaviour , — In Text Pig. 4 the pulse rate at high 
temperatures wiU be seen to follow rather closely the curve for rectal 
temperature, rising with it to a plateau. At intermediate temperatures 
the pulse rate response is not as marked as that of rectal temperature. 

Relative Effects of Temperature and Humidity . — In Table 3 is 
given the temperature-humidity grid in respect of pulse rate. The 
following points will be noticed : — * 

(i.) At low temperatures and at low humidities with intermediate 
temperatures the pulse rate tends to be somewhat higher 
than at intermediate temperatures and intermediate to high 
humidities. 

(ii.) The room temperature at which the pulse rate tends to rise 
definitely above normal varies with the humidity from 
95 degrees P. at 75 per cent, to 105 degrees P, with 25 per 
cent. 

(iii.) A reduction of humidity has a definite sparing action upon 
the rise in pulse rate, where this is liable to occur, but the 
reduction is not uniformly progressive. 
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TABLE 3. 

Pulse Rate Grid. 


Eel. Hum. 


Dry Bulb Temperature “P. 


% 

i 70 

75 

80 

85 



100 

105 

110 

95 .. 

94 

87 

86 

81 

84 





85 

96 

91 

86 

84 

84 

108 

104 



75 

91 

82 

81 

IS 

82 

109 

109 

[202] 


65 


90 



81 

82 



[154] 

55 



91 

86 

83 

83 

107 

100 

[115] 

45 



B 

88 

85 

86 

84 

102 

104 

35 


BB 

B 



90 

86 

99 

100 

25 








99 

96 


The figures in each square represent the average pulse rate per minute during the 
time the dog was exposed to the particular atmospheric conditions. Figures in square 
brackets have been weighted as described in the text as the animal had to be removed 
with a rectal temperature of 107 °F. before 7 hours had elapsed. 


Effect of Half-repla<5emeiit of the water lost from the 

body was accompanied by a definite reduction in the average pulse rate, 
and full replacement was accompanied by a further small reduction 
(Table 2). 

Acclimatisation and Season , — ^With Dog A (Text Fig. 2) no 
acclimatisation, as measured by the pulse rate, occurred in the hot wet 
room in summer, but a late acclimatisation appeared in the hot dry 
room. With both Dog A in winter and Dog B in autumn some reduction 
occurred in the hot wet room but similar reductions were to be seen in 
the ante-room rate. There would seem to be some other factor operating 
in these cases, particularly as the temperature of the room (86 degrees 
F.) is not such as to produce a definite rise in pulse rate, (See above.) 


Ymiaiions in reaction , — The following figures indicate the range 
of variation in pulse rate found in our dogs: — 


i 

Ante-Room. 

Av. Hot Wet 
Room. 

4th Hour 

Hot Dry Boom. 

Dog A. — 

Summer (10 days) 

76-120 

80-98 


Winter (8 days) . . . . . . 

96-112 

84^i28 

Winter (5 days) . . 

Dog B.— 

68-104 

80-i04 

Autumn (8 days) 

52-96 

47-79 


Winter (10 days) 

64r-112 

72-^i36 

Winter (48 days) 

Dog C. — 

Winter (8 days) . . 

72-112 

96-132 

* * 


It wiU be seen that there is a fairly wide range of variation in the one 
mmvidual and tlmt the sensitivity of different individuals to heat may 
differ. 
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Correlation with Rectal Temperature , — ^While a fairly close corre- 
lation between rectal temperature and pulse rate (Tables 1 and 3) is 
seen at the higher temperatures, and throughout any one day (Text 
Fig. 4) the pulse is much less reactive at lower temperatures. There 
is some hint of a negative correlation at the lowest temperatures used 
here. 



“0—0- RECTAL TEMP. — x- RESP. RATE 

•x-.x— PULSE 
Text Fiouee 4. 

Effect upon a Bog of Exposure to a Hot Atmosphere. 

(Dry Bulb, 105 degrees F.; Relative Humidity, 65 per cent.) 

RESPIRATOEY FUNCTIONS. 

General Behaviour . — The general behaviour of respiratory rate, 
respiratory volume, and tidal volume during exposure to heat is seen 
in Text Fig. 6, and the behaviour of respiratory rate at different 
temperatures in Text Fig. 5. It will be seen that with the lowest 
temperatures the rate does not change, but that with intermediate and 
high temperatures it rises fairly rapidly to a plateau which is there- 
after maintained, even though the rectal temperature may still be 
rising. In this respect the dog resembles the cat rather than the rabbit. 
As respiratory rate rises, the volume does not rise to the same extent. 
It may even remain fairly constant (Text Fig. 6). The tidal volume, 
on the other hand, falls markedly in the early hours of exposure. 

Relative Effects of Temperature and Humidity upon Respiratory 
Rate . — In Table 4 is given the temperature-humidity grid in respect of 
respiratory rate, counted without the use of a mask. It will be seen 
that there is a continuous rise of respiratory rate with room tempera- 
ture at any one level of humidity. The temperature at which the 
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aYerage rate rises definitely above normal varies from 80 degrees P. at 
a humidity of 95 per cent, to 90 degrees P. at a humidity of 45 per c^t. 
The transition from a fairly low to a high rate takes place over a range* 
of 5-10 degrees P. ; with further rises in room temperature the increase 
is not so rapid. A reduction in humidity has a sparing action upon 
respiration whieh is, for the most part, progressive. 

TABLE 4. 

Rbspibatoby Bate Gbid. 



square represent the average respiratory rate per mimiff. 
duimg the tone dog was exposed to the particular atmospWo conditions. Figures 
te wei^ted as described in the text as the auima.1 hSuo 

be removed wiUi a rectal temperature of 107 “P. before 7 hours had elapsed. 


Respiratory Rate, Respiratory Volume, amd Tided Volume.— 
k u observations were made in the standard hot dry (dry 

b^b 106 d^ees P wet bulb 80 degrees P.) and hot wet (d^r bulb 

Y’’ degrees P.) atmospheres of the respiratory 

rate and volume. The average values obtained were as follows:— 


Resp. Rate 
(Free). 


Resp. Rate 
(Mask). 


Resp. Vol. (Mask). Tidal Vol, (Mask). 
1/min. CCS. 


E^m A^-Hot Ante- lAv.Hot Ante- 

Aoom. Room. Room. Room. Room. 


Dog A. 

Hot Wet (Summer) 
Hot Dry (Winter) 
Hot Wet (Winter) 

JOog B. 

Hot Wet (Autumn) 
Hot Dry (Winter) 


Av. Hot 
Room. 


voW^lThfff ^ of the tidal 

ByXs means nft even when the restrictive mask is used. 

Jy riK ovpr respiratory volume kept down but 

aeannia is nractiV allu- of thepulmonary alveoli and consequent 

Hemingway ( 1938 al^Tm^^^*i?i agrees with the observations of 
xaemingway (1938a) upon mask-free dogs with lower degrees of heating. 
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The use of a mask markedly restricts the respiratory rate in the ante- 
room and usually in the hot wet room, but not so markedly in the hot 
dry room. 



ROCM TEMP IS SHOWN WITHIN THE GRAPH 
Text Piguee 5. 

Heaction of the Respiratory Rate of a Dog to Hot Atmospheres of Different 
Temperatures but the same Relative Humidity (65 per cent.). 

Effects of Hydration . — Prom Table 2 it wdl be seen that varying 
the amount of drinking water from nil to full replacement is not 
accompanied by any appreciable change in the free respiratory rate, 
but a reduction in the mask rate does occur when half replacement water 
is given. With the reduction in rate goes an actual increase in respira- 
tory volume, this reverse change being brought about by a marked 
increase in tidal volume. It would appear that in states of dehydration 
more strain is thrown upon the respiratory mechanism, in maintaining 
some sort of heat regulation, and that this is met, not by increasing 
total volume, but by increasing the rate with a reduction in depth which 
is more than compensatory. In view of the large variability in respira- 
tory reaction shown by even the one individual, these results should be 
treated with caution at this stage. 

Acclimatisation and Season . — ^Eespiratory rates show some pro^es- 
sive reduction with repeated exposure in the hot wet room in winter 
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with Dog A, but uot elsewhere. The tidal volume shows some progres- 
siv6 r€d.uctioii in tli6 hot wet room in summer with Dog A, but with this 
goes an increase in mask rates. These changes are probably not 
indicative of a true acclimatisation. 



-X — X-RESP rate (free) -o o-resR VOL. 

c^RESP. RATE (mask) ' -« «-TIDAL VOL. 

■•0--0-WT. LOSS 


Text Figure 6. 

Typical Beaetions of Eespiratory Funetions and Evaporative Loss in a Dog. 
(Dry Bulb, 106 degrees F.; Eelative Humidity, 33 per cent.). 


Season, on the other hand, appears to have a definite effect upon 
the ante-room values of respiratory functions, as is shown in the 
following table : — 


— 

Eesp. Bate 
(Free). 

Besp. Bate 
(Mask). 

Besp. Vol. (Mask). 
1/min. 

Tidal Vol. (Mask). 

CCS. 

Bate. 

Av. Dev. 

1 Bate. 

Av. Dev. 

Av. 

Av. Dev. 

Av. 

Av. Dev. 

Dog A. 









Summer ( 10 days) 

105 

25*6 

43 

12*8 


1*5 

135 

29*7 

Winter (8 days) . . 

30 

9-8 

19 

3*8 


M 

242 

58*0 

Winter (5 days) . . 

26 

5*2 

18 

2*0 


1*4 

234 

100*2 

Dog B. 









Autumn {8 days) 

115 

48*7 

49 

28*7 

6*0 

1*2 

123 

29*1 

Winter (10 days) 

30 

4*4 

H 

2*0 


0*6 

210 

40*2 
















BEACTIONS OF THE DOG TO HOT ATMOSPHERES. 


181 


The winter reactions as compared with the summer and autumn 
reactions are characterised by markedly reduced rates, slightly reduced 
respiratory volumes, and definitely increased tidal volumes. 

Yariaiions in Reactions. — The following figures indicate the 
extremes of variation in the reactions of three dogs : — 



— 

Dog A. 
(Siunmer) 

10 days. 

Dog A. 
(Winter) 

13 days. 

Dog B. 
(Autumn) 

8 days. 

Dog B. 
(Winter) 

10 days. 

DogC. 

(Winter) 

S days. 

B 

o 

Resp. Rate (Free) . . 

60-160 

16-48 

' 44-184 

24-40 

28-32 


Resp. Rate (Mask) 

20-92 

16-32 

1 24-112 

16-28 

16-32 

is 

Resp. Vol. (Mask) . . 

4-0-8-4 

2-0-8-0 

4-0-8-4 

3*2-6*0 

3*2-4*8 

< 

Tidal Vol. (Mask) .. 

91-189 

100-500 

71-229 

143-300 

100-240 

1- 

Resp. Rate (Free) . . 

126-229 

161-204 

205-246 




Resp. Rate (Mask) 

65-196 

19-26 

61-176 

. . 

. . 


Resp. Vol. (Mask) . . 

5* 1-7*6 

3-8-5-0 

9*0-11*4 

. . 

. . 


Tidal Vol. (Mask) .. 

38-88 

165-208 

51-161 

** 



Resp. Rate (Free) . . 


265-282 


229-260* 



Resp. Rate (Mask) 




168-231* 

. . 

s 

Resp. Vol. (Mask) . . 


4*9-8*8 


7*0-14*6* 

. . 

-t- 

Tidal Vol. (Mask) .. 


31-47 


37-74* 

• * 


* 7 completed days for Dog B in hot dry room, 
t Hot room figures are averages for the period of eicposure. 


It will be seen that in the ante-room the range of variation in respiratory 
rate is great in summer and autumn, but less in winter, the variation 
in respiratory volume is moderate, and that in tidal volume is fairly 
large. The variability in the hot wet room in all items is large, but 
the range is reduced in the hot dry room. 

Different individuals do not differ markedly in the ante-room 
reactions, but Dog B tended to be more sensitive than Dog A in the hot 
room (these figures apply to the period before acclimatisation was 
established) . 

Correlation mth Body Temperature. — Comparison of the 
temperature-humidity grids for respiratory rate and rectal temperature 
(Tables 1 and 4) and the graphs of the same functions {Text Pigs. 1, 
4, and 5) indicate a fairly close correlation, but it will be seen that the 
respiratory rate tends to rise at somewhat lower room temperatures, to 
rise more rapidly in the course of an exposure,^ and to reach an 
equilibrium when the rectal temperature is still rising. 

Open-mouthed panting occurs in the neighbourhood of 100 degrees 
P. — a much lower temperature than in any other animal hitherto studied 
by us. 

EVAPOEATION OP WATER 

General Behaviour. — ^With moderate and intermediate room 
temperatures the rate of evaporative loss rises fairly rapidly in the 
early part of the exposure to a plateau which is maintained for the rest 
of the exposure (Text Pig. 6). At very high temperatures (with low 
humidities) it rises continuously throughout the exposure. Absorption 
of water by the coat in humid atmospheres was not apparent. 

Relative Effects of Temperature and Humidity. — In Table 5 is 
given the temperature-humidity grid in respect of evaporative loss. It 
will be seen that in general the rate of evaporation increases with the 
dry bulb temperature throughout. At 95 degrees P. and above a reduc- 
tion of humidity is accompanied by a reduction in evaporative loss 
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wideh tends to be progressive. Below this temperature humidity has no 
constant effect. 

TABLE 5. 

Evapobative Loss Gbid. 


Dry Bulb Temperature ®F. , 


% 

70 

75 

80 

85 

90 

96 

100 

105 

110 

95 

9 

12 

19 

29 

39 

86 




85 

12 

11 

16 

23 

39 

59 

98 

■ 


75 

12 

14 

14 

25 

38 

69 

85 

B 


65 


19 

14 

20 



79 

119 

[221] 

55 



13 

25 

30 

52 

74 

103 

[140] 

45 




24 

36 

50 

67 

93 

150 

35 






39 

64 

109 

121 

25 








100 

100 


The figures in each square represent the average evaporative loss in grams per 
hoTir during the time the dog was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the animal 
had to be removed with a rectal temperature of 107 °F. before 7 hours had elapsed. 


Effect of Hydration . — In Table 2 it will be seen that some reduction 
occurred in evaporative loss when half replacement water was given, 
but this reduction was not so marked with full replacement. This 
effect, if the differences are to be regarded as significant, is not easy to 
explain. 

Correlation with Respiration . — ^If the temperature-humidity grids 
for respiratory rate and evaporative loss (Tables 4 and 5) are compared, 
it will be seen that the correlation is good as regards dry bulb tempera- 
ture, but the effect of humidity is much less marked upon the evapora- 
tion. This may represent a compromise between reduced respiratory 
rate and increased rate of evaporation from mucous membrane. That 
the evaporative loss is not due entirely to respiratory activity is indicated 
by the fact that the curve for evaporation may continue to rise after 
respiratory rate has attained a steady value. 

Evaporation from the respiratory mucous membrane into the tidal 
air may account for much of the observed weight loss in hot wet atmos- 
pheres, but it is insufficient to account for the observed loss in a hot dry 
atmosphere, as is shown by the following figures: — 


— 

Water 
Content of 
Inspired Air. 
(gms./l.) 

Water 
Content of 
Expired Air. 
(gms./l.) 

Av. Besp. 
Vol. 
(l/br.) 

Av. Water Loss, 
(gms./hr.) 

Calc. 

Obs. 

Hot Wet — 






Dog A 

0-027 

0-046 

372 

7 

38 

Dog B 

0-027 

0-046 

600 

10 

30 

Hot Dry — 






Dog A 

0-015 

0-048 

456 

15 

120 

Dog B 

0-015 

0-048 

613 

20 

118 
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These figures relate to mask breathing, but even if the same tidal volume 
is preserved with free respiratory rates, the calculated water loss in the 
hot dry atmosphere would only be about 30 gms. per hour. 


POWERS OF HEAT REGULATION. 

Comparable Atmospheric Cmiditions . — In Text Fig. 7 the results 
of Tables 1, 3, and 4 are set out in graphic form. From them it will 
be seen that both temperature and humidity are important factors in 
determining the effect of an atmosphere upon the dog. The effect of 
humidity is greater upon the dog than upon the fowl [Teates, Lee, and 
Hines (1941)], rabbit, pig [Robinson and Lee (1941a)], or eat 
[Robinson and Lee (1941b)]. 

Critical Temperatures . — ^At a room temperature of 80 to 85 degrees 
F. evidence begins to appear of a disturbance in the dog^s equilibrium. 
The critical temperature tends to be higher at the lower humidities. 

Open-mouthed panting makes its appearance at quite a low rectal 
temperature (100 degrees F.), one which is almost within the normal 
range. This is in agreement with Hemingway’s observations (1938b). 

In the dog we have repeatedly observed that a body temperature 
of 105 degrees F. is a critical one. If a further rise occurs, the animal’s 
equilibrium breaks down with increasing speed and hyperpyrexia 
develops with extraordinary rapidity. If, however, the animal manages 
to remain in equilibrium at this temperature for some time, the tempera- 
ture not infrequently falls again, even to quite moderate figures. The 
factors which determine whether an animal tending to come into 
equilibrium at this level shall succeed or pass over into rapid breakdown 
appear to be trivial and inconstant. Barking, and excitement are often 
associated with the failure to establish equilibrium, but whether as 
cause or effect is not clear. 

At a rectal temperature of 109 degrees F. the dog develops 
staggers,” affecting mainly the hind limbs and shows signs of imminent 
collapse. A rectal temperature of 111 degrees F. was attained by 
accident upon one occasion, but was rapidly reduced by our usual 
method of hosing. 

The dog used in the effective temperature series was able to tolerate 
atmospheres of 105 degrees P. provided the humidity did not exceed 
65 per cent., and atmospheres of 110 degrees P. provided the humidity 
did not exceed 45 per cent. Before it became acclimatised, however, 
it vras upon occasions imable to tolerate an atmosphere of 106 degrees P. 
and 33 per cent, humidity. In aU these respects it should be pointed 
out that the dog has proved more easily influenced in its behaviour by 
adventitious influences than any other animals we have studied, and 
more individual in its reactions. 
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MetJwds of Heat Begidation.—The hair of the breed of dog used 
here is short. Interference with heat exchange by radiation and conduc- 
tion from the general skin surface should not, therefore, suffer as much 
haterferenee as in the rabbit and cat, although there should be more 
restriction than in the pig. The response of the cardio-vascular system 
to heat would help in any exchanges by these channels. Hemmingway 
( 1938 b) has drawn attention to the importance of the ears in this 
respect. 
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Resf^irafory Rate, 


Below 
50 J min. 



50 f min. iOoirntn. 200/ min. ZSoJmin. SSO/min, 
and over. ana over. ana oven and over, and oven 


Text Figure 7. 

Biagrammatic Representation of the Comparative Effects of Temperature and 
Humidity upon the Reactions of the Bog. 


The use of the respiratory mechanism has long been postulated as 
the chief method of heat regulation of the dog. That this mechanism 
is important is borne out by the low body temperature at which panting 
takes place, and the rapid rise of respiratory rate with room tempera- 
ture. In the hot wet room it could very well account for the greater 
proportion of evaporative loss. In the hot dry room, however, the 
volume of air actually respired is not sufficiently large to aceoimt for 
more than a part of the observed evaporative loss, and the curves of 
respiratory volume and weight loss do not run parallel. 

While it is true that some saliva is lost by dripping from the 
tongue, the amount is not great enough to account entirely for the 
discrepancy. There are two remaining possibilities: — (i.) Evaporation 
of saliva from the tongue, nose, and lips into air which, while not 
forming part of the true tidal air, does pass over these areas, either by 
convection currents or by the movements of the head and tongue which 
accompany panting and licking, (ii.) True insensible perspiration 
from the general skin surface. The few sweat glands of the paws are 
probably of little importance for heat regulation. 

By the marked reduction of tidal volume the risk of acapnia is 
almost entirely obviated in the dog. Even when water is withheld, the 
respiratory volume is not increased, although the rate rises. In this 
respect it differs from the eat. 

Acclimatisation . — Much more definite evidence of acclimatisation 
was obtained on the dog than upon any other animal studied hitherto. 
This occurred to hot dry room exposures in both dogs, and to hot wet 
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room exposures in one series in one of them. After acclimatisation had 
been established, the reactions remained very constant. 

Heai Effects , — ^When the body temperature is below 100 degrees F. 
the dog lies quietly curled up in its cage, and tends to sleep. When it 
reaches 100 degrees F. the type of respiration changes to open-mouthed 
panting, although the rise in rate is as yet only moderate. At a rectal 
temperature of 102 degrees F. salivation becomes marked and the 
typical drooling tongue hangs out of the side of the mouth. As the 
temperature rises further the animal becomes restless, barks a great 
deal, and drinks water avidly. At a rectal temperature of 105 degrees 
F. the animal reaches a crisis. It is extremely excitable, and bites its 
ca^. From this point it may gradually settle down again, or pass over 
into a rapidly developing hyperpyrexia. At 107 degrees F. the dog is 
noticeably distressed and its hindquarters show some weakness. At 
109 degrees F. typical ''staggers” develops, and the tongue is cyanotic. 
There is incoordination of the limbs, particularly the hind limbs. These 
tend to collapse, or, if the animal does manage to retain its feet, it is 
quite unable to steer a straight course. The abdomen appears swollen, 
probably as a result of aerophagy. While we have had convulsions 
develop in other dogs, none were seen in the dogs used in this series. 
A rectal temperature of 111 degrees F. was obtained upon one occasion, 
but the duration was very short. Hosing rapidly checks the 
hyperpyrexia, and recovery has on every occasion been complete. Both 
dogs are in splendid condition, and show no fear or dislike for the 
experiments. 


SUMMARY. 

Experiments are described in which two "black and tan,” short- 
haired, male dogs were subjected to hot atmospheres of different 
temperatures and humidity for periods up to seven hours. The 
following observations were made and conclusions reached: — 

1. Rectal temperature shows a tendency to rise above normal with 
a room temperature of 80 to 85 degrees F., depending upon the humidity. 
A reduction of humidity has a definite sparing effect which becomes 
more evident as the room temperature rises above 85 degrees F., and 
is in general progressive. 

2. The pulse rate tends to rise definitely above normal at a room 
temperature which varies from 95 degrees F. at 75 per cent, relative 
humidity to 105 degrees F. at 25 per cent. 

3. The respiratory rate rises continuously with room temperature 
over the whole range 75 degrees F. to 110 degrees F. It rises definitely 
above normal at a room temperature which varies from 80 degrees F. 
at 96 per cent, relative humidity to 90 degrees F. at 45 per cent. 

4. the r^piratory mte rises with exposure to heat the tidal 

yoime is marfiedlj reaching, in the hot dry atmosphere, a 
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fifth of the normal value. The respiratory volume is not greatly 
increased. 

5. The rate of water evaporation from the dog rises with the dry 
bulb temperature, but is not much affected by the humidity until a 
room temperature of 95 degrees F. is reached, above which reduced 
humidity is accompanied by reduced evaporative loss. 

6. Oral replacement of half the water lost by evaporation at high 
temperatures is accompanied by a reduction in body temperature, pulse 
rate, respiratory rate (as measured with the mask), and evaporative loss, 
and an increase in respiratory and tidal volumes. Full replacement is 
accompanied by a slight further reduction in temperature. 

7. Eepeated exposure to a hot wet atmosphere resulted in an 
acclimatisation in one series as judged by the rectal temperature, pulse 
rate, and respiratory reaction. More marked acclimatisation occurred 
in both dogs to the hot dry room. 

8. While evaporation shows a definite relationship to respiratory 
functions, this is not complete. In the hot dry room the respiratory 
volume alone could not accoimt for the observed weight loss. 

9. The dog after acclimatisation is unable to tolerate for seven hours 
an atmosphere of 105 degrees F. with a relative humidity of 75 per cent, 
or one of 110 degrees F. with a relative humidity of 55 per cent. 

10. Open-mouthed panting occurs at the low body temperature of 
100 degrees F. Respiratory reactions occur early in the dog and serve 
to protect it against moderately hot atmospheres, especially hot wet 
atmospheres. This mechanism has to be supplemented by salivary 
evaporation to surrounding air with higher temperatures, and probably 
also by increased insensible evaporation from the body surface. 

11. At a rectal temperature of 105 degrees F. the dog faces a crisis. 
If equilibrium is not established, hyperpyrexia rapidly develops with 
marked excitability. At 109 degrees F. staggers^’ develops, affecting 
mainly the hind limbs. Recovery from hyperpyrexia can be obtained 
by hosing. 

12. The range of variation in one individual of the various reactions 
investigated is fairly large, especially before acclimatisation. Individuals 
may differ fairly markedly in their reactions. 
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REACTIONS OF THE SHEEP TO HOT 
ATMOSPHERES. 

By Douglas H. K. Lee, M.Sc., M.D., D.T.M., and Kathleen Robinson, 

M.Sc., Department of Physiology, University of Queensland. 

5 Text Figures. 

{Bead before the Royal Society of Queensland, "loth August, 1941.) 

INTRODUCTION. 

"While the energy’- metabolism and nutrition of the sheep have been 
subjected to considerable investigation, the reactions of this animal to 
hot atmospheres appear to have been almost entirely neglected. Yet 
such reactions must be of importance to a country which is largely 
tropical or sub-tropical, and which is, at the same time, one of the leading 
wool-producing countries of the world. A very little investigation 
reveals that this animal’s reactions to beat are extraordinarily 
interesting. Their closer study should be very important to comparative 
physiology. 

The methods of investigation used in these studies were essentially 
those described in connection with the rabbit [Lee, Robinson, and Hines 
(1941)]. Respiratory counts were made by sight, both with and 
without the mask used for respiratory volume measurements. 

In the acclimatisation series two animals were exposed daily for 
five and a-half days a week for varying periods: — Sheep A for four 
weeks to the hot wet room in February (summer), for four weeks to the 
hot dry room in April (autumn), and for two weeks to the hot wet 
room in June (winter) ; Sheep B for two weeks to the hot wet room in 
March (autumn), the hot dry room in May (winter), and the hot dry 
room in June (winter). 

The sheep, merino wethers, were kept upon a diet of lucerne hay 
given every evening. Free water drinking was at all times permitted, 
except during exposure to the hot atmosphere in the hydration and 
acclimatisation series. More animals, more breeds, and further variations 
in atmc^pheric conditions are being studied, but the results reported 
here are considered to warrant interim publication. 

RECTAL TEMPERATURE. 

General Behaviour, — On exposure to moderately hot atmospheres 
the rectal temperature (Pig. 1) rises gradually throughout the period, 
with some tendency to progress to an equilibrium. With the highest 
degrees of heating no equilibrium is established, hut the rate of rise is 
much slower than with any of the domestic animals previously studied 
byus(Pig. 2). 

Relative Effects of Temperature and Hunddity. — Table 1 presents 
a temperature-humidity grid showing the average rectal temperature 
exhibited by a sheep when exposed for seven honrs to atmospheres of 
dijfferent composition. Inspection shows the following points: — 

(1) Below a dry bulb of 90 degrees P. neither temperature nor 
humidity produces any definite effect upon rectal 
temperatures. 

R.S.— V. 
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HOURS OF EXPOSURE 


0“R£aAL TEMP, RATE 

PULSE 

Text Figure i. 

Effect upon a Sheep of Exposure to a Hot Atmosphere. (Dry Bulb, 105 degrees F. j 
Eelative Humidity, 45 per cent.) 

TABLE 1. 

Rectal Temperature Grid 



^ The figures in each square represent the average rectal temperature in degrees F. 
diming the time the sheep was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the 
animal had to be removed with a rectal temperature of 107 degrees F. before 
7 hours had elaj^d. The number below the bracdket in^cates the hours that the 
animid remained in the room. 
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(2) At 90 degrees F. definite rises of rectal temperature are 
obtained with all humidities, and above this temperature there 
is a rise in reaction with rise in dry bulb. 

(3) Only at 105 degrees P. with 75 per cent, humidity was the 
sheep unable to tolerate the conditions for seven hours, and 
even then it failed by only a very small margin, 

(4) There is some indication of an effect by humidity at 95 
degrees F, At higher temperatures a reduction of humidity 
appears to have a definite sparing action. 



ROOM TEMR 15 SHOWN WITHIN THE GRAPH 


Text Figure 2. 

Eeaction of a Sheep’s Rectal Temperature to Hot Atmospheres of BifTercut 
Temperatures but the same Relative Humidity ((55 per cent.). 

Effect of Hydration . — In Table 2 is given the average rectal 
temperature of a sheep exposed to a hot dry atmosphere (dry bulb 
106 degrees P., wet bulb 80 degrees P.), and given by oral administration 
on separate occasions, no water, 70 ecs. per hour and 140 ccs. per hour 
respectively. It will be seen that the average rectal temperature was 
reduced slightly by giving water equal to half that lost by evaporation, 
and rather more definitely by increasing the water supply to full 
replacement. The differences are not great, however. 
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TABLE 2. 

Effeei of the Amount of Drinking Water Supplied. 


— 

140 ml/hr. 

70 ml/lir. 

Nil. 

Beetal Temp. °F. 

102-2 

102-6 

102-8 

False Rate (beats/min.) 

55 

64 

55 

Resp. Rate (Free) 

74 

103 

89 

Resp. Rate (Mask) 

(Reqp./min.) 

45 

73 

44 

Resp. Vol. (litres/min.) 

5-6 

7-5 

5-9 

Tided Vol (mis.) 

124 

103 

134 


Acclimatisation and Season . — There was no definite evidence of an 
acclimatisation to either hot wet or hot dry atmospheres with either 
animal. The season of the year had some effect on ante-room tempera- 
tui-es, which tend to be lower in late winter. {See below.) No difference 
between summer and winter, however, is seen in the sheep ’s reactions to 
a hot wet atmosphere. 


_ Yariaiions in Reaction . — The following figures indicate the 
variation in rectal temperature encountered in our sheeii: 


range of 


— 

Ante-room. 

Av. Hot Wet 
Hoom. 

Av. Hot Dry 
Boom. 

Sheep A — 

Summer (10 days) 

Autumn (10 days) . . ] ] 

Winter (5 days) . . 

Iiate Winter (48 days) . . 

101-7-103-4 

101-9-102-8 

101-7-103I 

99-4-102-6 

102-3-103-3 

102-4-'l02-8 

1022^I030 

Sheep B — 

Autumn (8 days) 

Winter (8 days) , . 

Winter (8 days) (shorn) 

102-5-103-3 

101-3-102-8 

10M-I02-9 

t02-4-103-6 

102-l’-103-l 

1021-103-3 

Sheep 0"*"~ 

Spring (5 days) 

101-8-104-3 

*• 

•• 


, It vill be seen that the range of ante-room rectal temperatures in 

may“ot“be'5?at '"^The ' ™ between different sheep 

SerTe. ^ reactions in the hot room is only 


PULSE RATE. 

fSgM^ throughoixt fhe period o^ mS 

the Hu^itu.-ln Table 3 is given 

is some^nS of P'llse rate. While there 
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TABLE 3. 
Pulse Rate Grid. 


Sel. Hum. 

Dry Bulb Temperature ®F. 

% 

70 

75 

80 

85 

m 

95 

100 

105 

110 

95 

35 

36 

39 

40 

B 

44 


B 

•• 

85 

37 


40 


38 

50 

50 

B 

.. 

75 

50 

44 

44 



47 

50 

[61] 


65 

•• 

47 

51 

43 

41 

40 

46 

45 

44 

55 



53 

48 

44 

47 j 

50 

45 

52 

45 



•• 

52 

52 


41 

44 

40 

35 




•• 

•• 

53 

43 

41 

53 

25 .. 1 

•• 


•• 

•• 


•• 

•• 

53 

59 


Tlie figures in eaeli square represent the average pulse rate per minute during 
the time the sheep was exposed to the particular atmospheric conditions. Figures 
in square brackets have been weighted as described in the text as the animal had 
to be removed with a rectal temperature of 107 degrees F. before 7 hours had 
elapsed. 

Effect of Hydration . — ^Variations in the supply of water produced 
no significant differences in pnlse rate (Table 2). 

Acclimatisation and Season . — Eepeated exposures to either hot wet 
or hot dry atmospheres produced no reduction in average pulse rate. 

The ante-room pulse rate tends to be higher in early winter than in 
summer, but it returns to its previous values in late winter. (See below.) 
The pulse rate in the hot wet room in early winter tends to be higher 
than in summer or autumn. 


Variations in Beaction . — The following figures indicate the range of 
variation in pulse rates encountered in our sheep : — 


— 

Ante-room. 

Av. Hot Wet 
Room. 

Av. Hot Dry 
Room. 

Sheep A — 

Summer (10 days) 

Autumn (10 days) 

Winter (5 days) . . 

Late Winter (48 days) . . 

44-56 

44-60 

54-88 

36-68 

41-53 

44^62 

41-52 

Sheep B — 

Autmnn (S days) 

Winter (8 days) . . 

Winter (8 days) (shorn) 

56-88 

56-104 i 

68-108 

54-60 

53-60 

66-81 

Sheep C — 

Spring (5 days) 

64-92 

- 

•• 


The figures show a fairly large variation in the one animal and also 
between different individuals. 


Correlation idtJi Rectal Temperature . — When the pulse rate rises 
it does so in association with the rectal temperature (Fig. 1), but it is 
generally much less reactive. 
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RESPIRATORY FUNCTIONS. 

General Beiuwioiir . — The general behaviour of respiratory rate 
during exposure to hot atmospheres is shown in Pigs. 1 and 3. It vrill 
be seen that with the higher temperatures there is a gradual rise in rate 
to a plateau, even in the severest temperatures. The rate of rise is far 
less rapid than with any of the other animals previously studied by us. 



room temr is shown within the graph 
Text Pigoee 3. 

Eeaetion of the Eespixatory Rate of a Sheep to Hot Atmospheres of Bifferent 
Temperatures but the same Eelative Humidity (65 per cent.)* 

volumeTrP^sbnS^‘5n®u'°^ respiratory volume, and tidal 

resStmw f' respiratory rate rises, so does the 

falls somewhat fifn to the same extent, as the tidal volume 

xdus somevihat. (However, see table below.) 

and Humidity upon Bcspiratory 
^ ^ ^ temperature-humidity grid in resoect of 

respirator?' rate counted without the use of the mik ^ 

P Sf Sw^h a room temperature of 85 degrees 

d^i P ^ temperature rises to 95 
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— RESf? RATE (FREE) -o — <>• RESP. VOL. 

- ■» RESR RATE (MASK) —TIDAL VOL. 


Text Figuee 4. 

Typical Eeaetion of Eespiratory Functions in the Sheep. (Dry Bulb, 106 degrees F.; 
Eelative Humidity, 33 per cent.) 


TABLE 4. 

Biespiratoiy Rate Grid. 


Bel. Hum. 

Dry Bulb Tempeiatuze '’F. 

% 

70 

75 

80 

85 

90 

95 

100 

105 

110 

95 

12 

12 

15 

27 

28 

119 

-• 

S' 

•• 

86 

9 

12 

12 

18 

70 

157 

181 

B 

• • 

75 

16 

12 

12 

12 

31 

135 

179 

[209] 


65 

•• 

15 

16 

14 

15 

25 

146 

165 

186 

55 

-- 


15 

13 

15 

mi 

131 

163 

187 

45 .. * 

•• 

•• 

•• 

12 

13 

61 

60 

97 

139 

35 

•• 

•• 

•• 

•• 

.. : 

30 

56 

66 

97 

25 

i 

•* 

i 

•• 

*• 

•• 

•• 

88 

108 


The figures in each square represent the average respiratory rate per minute 
during the time the sheep was exposed to the particular atmospheric conditions. 
Figures in square brackets have been weighted as described in the text as the 
animal had to be removed with a rectal temperature of 107 degrees F, before 
7 hours had lapsed. 



































































196 


PROCEEDINGS OP THE ROYATj SOCIETY OP QUEENSLAND. 


Respiratory Bate, Respiratory Volume, and Tidal Yolmm. — Simnl- 
taneous observations of respiratory rate and volume wei’e made in 
standard hot wet (dry bulb 88 degrees F., wet bulb 85 degrees F.) and 
hot dry (dry bulb 106 degrees F., wet bulb 80 degrees P.) conditions. 
The values obtained are given in the following table : — 



Itesp. B>ate 
(free). 

Eesp. Rate 
(mask). 

Heap. 

(mask) 

, Vol. 
1/min. 

Tidal Vol. 
(mask) CCS. 


Ante- 

room. 


Ante- 

room. 

Av. Hot 
Boom. 


Av. Hot 
Boom. 

Ante- 

room. 

Av. Hot 
Boom. 

Sheep A — 









Hot Wet (Summer) 

67 

109 

61 

90 

61 

8*2 

100 

91 

Hot Dry (Autumn) 

78 

136 

58 

108 

4*8 

9*5 

83 

88 

Hot Wet (Winter) 

57 

141 

48 

123 

2*3 

9*0 

48 

74 

Sheep B — 









Hot Wet (Autumn) 

57 

126 

33 

69 

3*7 

7*4 

116 

107 

Hot Dry (Winter) 

47 

128 

34 

102 

3*8 

9:3 

110 

91 

Hot Dry (Winter shorn) 

21 

116 

19 

98 

1*9 

8*2 

100 

84 


It will be seen that the rate is not increased as markedly as with 
the other animals, and tidal volume is not greatly altered. The use of 
the mask does not have a great repressive effedt.. 

Effect of Hydration. — ^Alterations in the supply of drinking water 
were not accompanied by regular effects upon the respiratory rate>, 
volume, or tidal volume (Table 2). 

Acclimatisation and Season. — ^No definite seasonal variations in 
respiratory rate were detected, either in the ante-room or in the hot wet 
room, but the respiratory volume tended to be lower in winter than in 
autumn in the ante-room. {See tables above and below.) No evidence 
of acclimatisation was obtained. 

Variations in Reaction— The following figures indicate the extremes 
of variation in the ante-room and hot room values of the respiratory 
functions in sheep : — 



— 

Sheep A. 
(Summer) 
10 days. 

Sheep A. 
(Autumn) 
10 days. 

Sheep A. 
(Winter) 

5 days. 

Sheep B. 
(Autumn) 
8 days. 

Sheep B. 
(Winter) 

8 days. 

Sheep B. 
(Winter 
Shorn) 

8 days. 

I 

Resp. Rate (Free) 

40-112 

40-108 

24-84 


36-66 

20-24 


R^p. Rate (Mask) 

40-104 

36-76 

16-72 

24-44 

24-48 

16-20 

1 

Resp. Vol. (Mask) l/min. 

2-4-10*8 

2-4-8-4 

l*6-3-2 

3*2-44 

2-0-8-0 

l*2-2'8 

< 

TMal Vol. CCS. 

50-159 

40-140 


82-167 

56-222 

75-140 


R^, Rate (Free) 

77-154 


128-161 

112-139 




Re^ Rate (Mask) 

62-131 

• * 


69-83 


, 

sl 

Re^. Vol. (Mask) l/min. 

4*6-12-7 

» • 


6*2-8*6 




Vol. CCS. 

66-112 

-• 

62-S6 

100-115 


.. 

P 


'm 4t 

120-169 

^118 

i 

: ^ .11 

.. 

112-145 

71-134 

7-0-11-9 

74-104 

99-132 

87-131 

6^2-10-3. 

67-l#l 
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The ranges are quite large in the ante-room, but not so great in the 
hot room. 

Correlation with Body Temperature. — Temperature-humidity grids 
for rectal temperature and respiratory rate (Tables 1 and 4) and curves 
of Pigs. 1, 2, and 3 show a certain degree of correlation between the two 
reactions. "X^en a high rate is demanded, the rise is at first more rapid 
than that of rectal temperature, but it reaches a plateau more readily. 
Panting in the merino with the mouth slightly open occurs only when the 
rectal temperature is very high, in the vicinity of 106 degrees P. 

EVAPORATION OF WATER. 

While it has been possible to establish the order of evaporative 
water loss from the sheep in the hot wet atmosphere as 50 gms./hr. in 
the hot wet room and 62 gms./hr. in the hot dry room, the variability 
in the water content of the wool has, so far, prevented our making more 
detailed comparisons. For this purpose a second air-conditioning room 
is required in which to keep the experimental animal under a constant 
humidity between trials. * 

That water is evaporated by routes other than the expired air is 
indicated by the calculation that in the atmospheres mentioned above, 
the maximum amounts of water that could be evaporated into the 
observed volume of air respired are 11 gms. and 20 gms./hr. respectively. 
That this evaporation is not merely that of water stored in the fleece is 
indicated by the fact that the same animal after shearing lost 69 gms./hr. 
in the hot dry atmosphere. 

POWERS OF HEAT REGULATION. 

Comparable Atmospheric Conditions. — In Fig. 5 the results of 
Tables 1 and 4 are expressed in graphic form. It will be seen from 
this that both temperature and humidity play important parts in deter- 
mining the reactions of the sheep. The elffect of humidity is quite 
considerable, shovring a closer resemblance to that of man [Yeates, Lee, 
and Hines (1941)] and the dog [Robinson and Lee (1941)] than to the 
other animals. 

Critical Temperatures. — ^At room temperatures of 90 degrees-95 
degrees F., the ^eep begins to show evidence of disturbance in its 
equilibrium. 

Open-mouthed panting replaces closed-mouthed breathing when the 
rectal temperature reaches 106 degrees F. A rectal temperature of 
107 degrees F. is near the limit of continued existence as an integrated 
organism. Only when the relative humidity is above 65 per cent, is tiie 
sheep xmable to tolerate atmospheres of 105 degrees and 110 degrees F. 
for seven hours. 

Methods of Heat BegvZation. — The sheep appears to be outstanding 
amongst domestic animals in tolerating hot atmospheres, indicating a 
high development of its heat-regulatory mechanism. 

The thick fleece of the sheep would tend to reduce the amount of 
heat dispersed through the channels of radiation and conduction’ when 
the atmospheric temperature is below body temperature. ^ On the other 
hand, the fleece may be of advantage to the sheep in a hot dry 
atmosphere, forming a protective layer. 

B.S. — ^w. 
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The sheep uses evaporation of water from the respiratory passages 
to some extent in increasing heat loss, hut does not possess the wide open 
mouth and drooling tongue of the dog. It, however, keeps its lips moist 
by licking and dipping in water, and there is some movement of the 
tongue at high temperatures. 




Below tOi'O^F tO/‘S*F W2*3"F t 03 ' 0 * F lOA-'O* F 
foi * F, and oven and o\/en and oven and over. and oven 
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' &pi^atatioa of tlie Comparative Effects of 
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Increased respiratory ventilation can account for only part of the 
increased evaporation. Sweat glands have been found over the body of 
the sheep [Dukes, 1937], so that increased insensible cutaneous evapora- 
tion and sweating could probably account for the difference. It remains 
to be seen whether this can account for the marked superiority of the 
sheep. 

Acclimaiisatmi . — No evidence of an acclimatisation to repeated 
.exposure was obtained wdth the sheep. 

Heat Effects . — The only visible effect of heat on the sheep is shown 
in its respirations, which increase with rise of rectal temperature above 
103 degrees F. At a body temperature of 106 degi*ees, the rapid respira- 
tions of about 24:0/min. change to panting with mouth slightly open and 
tip of tongue protruding. It keeps its lips moist by licking and dipping 
in water, and exercises its tongue, causing a movement of air over the 
moist surface. 

In these experiments we did not take the animal beyond 107 
degrees F. 


SUMMARY. 

Experiments are described in which three merino wethers were 
^subjected to hot atmospheres of different temperatures and humidity 
for seven hours. The following observations were made and conclusions 
reached : — 

(1) Rectal temperature rises above normal at a room temperature 
of 90 degrees F. A reduction of humidity has a sparing 
action at room temperatures above 95 degrees F. 

(2) The pulse-rate tends to rise with high room temperatures. 

(3) The respiratory rate rises above normal at a room tempera- 
ture, which varies from 85 degrees F. with 95 per cent, 
humidity to 95 degrees F. with 35 per cent, humidity. It may 
reach 240 per minute at high temperatures (110 degrees F.). 

(4) As the respiratory rate rises with exposure to heat, the 
respiratoiy volume also rises, but not alw^ays to the same 
extent, as the tidal volume is sometimes decreased to a certain 
extent. 

(5) Oral replacement of ^vater lost by evaporation is accompanied 
by some reduction in the average body temperature, but not 
by any other definite differences in the sheep's reactions. 

(6) No definite acclimatisation effects were seen when the sheep 
were repeatedly exposed to either hot wet or hot dry 
atmospheres. 

(7) In neither the hot dry room nor the hot wet room could 
^ respiratory evaporation account for more than one-third of 

the observed weight loss. Skin sweating may help to account 
for the difference. 

(8) The sheep shows by far the greatest tolerance to hot atmos- 
pheres of all the animals so far studied by us. It just failed 
to withstand an atmosphere of 105 degrees F. and 75 per 
cent, humidity for seven hours, but did withstand one of 
110 degrees F. and 65 per cent, humidity. 
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(9) Open-mouthed panting did not occur until a rectal tempera- 
ture of 106 degrees F. was reached, and even then, panting 
was not a marked feature. 

(10) The range of variation in one individual of the various 
reactions investigated is moderately large. 
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CONTRIBUTIONS TO THE QUEENSLAND 
FLORA, No. 7. 

By C. T. White, Government Botanist. 

(Read before the Royal Society of Queensland^ 29th September^, 1941.) 

The^ present paper contains additions to the flora of Queensland 
since the publication of the previous contribution (these Proceedings, 
Vol, 50, pp. 66-87), 

My thanks are due to members of my staff and other botanists, both 
in Australia and abroad, for much help received. Due acknowledgment 
has been made under the different plants concerned. One family 
(Dichapetalaceae or Chailletiaceae) and a genus (6aeii:nera- 
LiOganiaceae) are added to the Australian flora. Some of the present 
paper is based on notes made while I was working at the Eoyal Botanic 
Gardens, Kew (Eng.), in 1939. 

Family DILLBNIACEAE. 

Hibbertia hexandra sp. nov. 

Frutex magnus vel arbor parva, ramulis foliis subtus peduneulis 
calycibusque dense stellato-tomentosis. Folia manifesto discoloria 
elongato-obovata, apice obtusa, subobtusa vel emarginata, basin versus 
in petiolum gradatim attenuata, supra subscabra, subtus dense et 
submolliter stellato-tomentosa, costa media supra impressa subtus elevata, 
nervis seeundariis supra obseuris subtus visibilibus sed vix prominulis, 
lamina 2-5-6 cm. longa, 0-6-l*5 cm. lata, petiolo 0-5-2 mm. longo. Flores 
axillares, solitarii, peduneulis robustis unifloris 0-7-1 cm. longis, apice 
bx’acteam hypoealycinam gerentibus. Bractea linearis, 4 mm. longa, 
dense stellato-tomentosa. Sepala libera, 3 exteriora oblongo-lanceolata, 
7-8 mm. longa, extus dense stellato-tomentosa, intus in parte inferiori 
glabra, 2^interiora extus dense stellato-pubescentes, intus prope apicem 
pilis paucis stellatis vestita. Petala 7 mm. longa. Stamina 6, glabra, 
filamentis leviter applanatis, 1-5 mm. lon^s, antheris 2 mm. lon^s, 
Stamininodia 0. Carpella 2, 2-ovulata, pilis longis albis dense vestita, 
stylis glabris. 

Moreton District. — ^Lamington National Park, Maepherson Eange, 
alt. 1,000 m., growing in great profusion on edge of swamps in rather 
shallow soil overlying trachyte. C. T. White, 11187 (type: flowers), 
22nd Oct., 1934 (large shrub or small tree, leaves rather dull green 
above, markedly paler beneath, flowers yellow). Same locality, scrubby 
forest country. C. T. White, 11384 (flowers), Dec., 1937 (small 
tree or large shrub). Mt. Greville Gorge, E. J. Smith, No. 9 (flowers), 
20th April, 1938. 

In ^stematic position, the present species belongs to Bentham’s 
section Euhibbertia, and comes between H, herrmnniaefolia DC. and 
H. velntina R.Br. In general appearance, it very closely resembles 
E. melhanoides F. Muell. (which is doubtfully distinct from E, velutina 
R.Br.), but these species aU differ in possessing indefinite stamens. In 
geographical range, it comes between E, hermaMuae folia DC. and the 
other two species mentioned. 

R.S.— X. 
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Family CEUCIFEEAE. 

Gardamine circaeoides Hook. f. & Thompson, Jotix\ Linn. Soc. V, 144. 

Cook District. — ^North Toohey Creek (prostrate scrambler), growing 
in ereYices of rocky creek bed, North Queensland. H. Flecker, North 
Queensland Naturalists’ Club, Herb. No. 3366 (pods), 23rd May, 1937. 

A native of India not previously recorded for Queensland. The 
specimen collected by Dr. Flecker is a good match for Indian material. 

Lepidiim ionariense L. species plant, ed. 1 (1753), p. 645. 

Queensland. — ^Maranoa District, Eoma, moderately common weed 
about the town, particularly in sandy soil, C. T. White, No. 9435 (in full 
fruit), 29th Oct., 1933. Darling Downs. — ^Wallangarra, weed in railway 
station yard, C. T. White, No. 9429 (flowers and young fruit), 14th Oct., 
1933. Leichhardt District. — Wandoan, near rail track and water tank. 
C. B. Hubbard (Flora of Queensland, No. 4931 (flowers and fully 
developed silicules), 15th Nov., 1930 (erect, green leaves). 

New South Wales. — Grafton (naturalised weed about the town), 
C. T. White, No. 10116 (flowers and fully developed fruits), 11th Nov., 
1934 (herb about 18 in. high, very dense growth). 

The above specimens are, I think, correctly detennined. They 
differ from the typical form in being slightly more pubescent and in the 
silicules being more prominently reticulate. A specimen distributed 
by Herter (Plantae Uruguayensis No. 64/76083) seems an exact match 
for the Australian specimens. 

A native of South America, where it has a wide distribution through 
Brazil, Uruguay, Argentine, and Chili. 

Lepidium perfoliahm L. Sp. Plantarum 643. 

Moreton District. — Botanic Gardens, Brisbane, a few odd plants 
seen gniwing among street sweepings, E, W. Bick, Nov., 1916. 

A native of South-eastern Europe and Western Asia. 

Family PITTOSPOEACEAE. 

Pittosporum melanospermum F. Muell. Fragm. Phtyogr, Austr. 1,. 
70 (1859), 

P. setigentm F. M. Bailey. Queens. FI. 1, 69, 1899. 

Cook District. — Cape York Penins., W. Hann (Queensl. Govt. 
Exped.), No. 98 (shrub with corrugated bark). Walsh Eiver, T. Barclay 
Millar. 

The species, as I understand it, has a wide range through North 
Queensland and the Northern Territory. 

Bentham (FI. Austral. 1, III.) quoted specimens from Keppel Bay 
(E. Brown). These were made the type of a new species by K. Domin 
{P. qmemlandicimi) y but on the type sheet at Kew, Spencer Moore has 
written *‘P. w^lanospermum Benth. pro parte non F. Muell. This has 
been described by Domin as P. qiieenslafidicum, it is eonspecific with 
P. ferrugtneum Ait.,’^ and I fully agree with his determination. 
Bentham he. made a variety lateralis based on two collections, the one 
from York Sound, N.W. Australia (A. Cunningham) ; the other from 
Wktfeunday I^and (Henne). The former, Domin has made a distinct 
P, Domin — ^the other, Domin has written on the Kew 

m Gelastms dispermus F. Muell. — a determination 
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Family FLACOUETIACEAB. 

Flacouriia Cataphracia Roxb. in Willd. Sp. PL IV. 830. 

Cook District. — Daintree River, Dr. H. Flecker, N.Q. Nat. Club. 
No. 7067 (male flowers), 13tb Dee., 1940 (tree, 30 ft. high). 

A native of India, widely cultivated in Queensland, and here and 
there subspontaneous, especially along creeks. The Daintree River 
specimen is probably an escape from cultivation. 

Family HYPERIGACEAE. 

Harmgana madagascariensis Poir. in Diet. Sc. Nat. XX. 307. 

Cook District: — Frenchman’s Creek, Babinda, L. J. Brass and C. T. 
White, No. 331 (type: flowers and fruits), 25th Sept., 1937. Small tree 
8-10 m. high, in rain-forest regrowth. Palma, Dr. H. Flecker (flowers) 
on 29th Oct., 1939, N.Q. Nat. Club. No. 6403 — tree near watercourse, 
main highway. 

I had at first thought this might be a new species allied to the 
African and Madagascar plant. I sent specimens to the Royal Botanic 
Gardens, Eew, where they were compared for me by Messrs. 
Summerhayes and Burtt of the Herbarium staff. They have reported 
that — 

'^The Queensland material agrees very closely with this species in 
nearly all respects, but has the leaves strictly oblong-elliptical, whereas 
in H, madagascariensk the leaves are usually rather wider at the base. 
In some specimens, however, the leaves are practically identical with 
those of the Australian material. The fruits in the latter seem to be 
slightly smaller and more brightly coloured than in H, madagasmriensk, 
but it does not seem advisable to emphasise this difference, as we have 
only one gathering from Queensland. Summing up, such differences as 
do exist between the African and Australian specimens seem insufiScient 
to justify the creation of a new species.’’ 

There is a possibility that the plant may be a naturalised one. 

Family MALVACEAE. 

Ahuiilon Andrewsianum W. F. Fitzgerald in Jour. & Proc. Roy. 
Soc. West Aus. Vol, 3, p. 172 (1918). 

A. propinquum W. V. Fitzg. l.c. 

A. flavum Ostenfeld. Dansk. Bot. Arkiv. 2 (8) 21. 1918 non 

A. flav%tm Ulbrich (1913). 

Western Australia. — ^Lennard, Barker, Fitzroy, Adcock, Hann and 
Isdell Rivers (W. V. Fitzgerald l.e.). Derby, C. H. Ostenfeld No. 1171. 
7th Nov., 1914. 

Northern Territory. — Settlement Creek, L. J. Brass, No. 321, April, 
1923. 

Queensland. — Cook District: Cape York Peninsula, W. Hann, No. 
76 (Cape York Penins. Exped.). Gilbert River (on river bank), L. J. 
Brass, No. 425, March, 1925. Burke District: Julia Creek, C. T. White, 
August, 1916. 
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Hann's and Brass’s specimens from North Queensland are more 
tomentose than those from Western Australia, but otherwise agree 
fairly well with co-type material of Fitzgerald’s species at Kew. C. T. 
White’s specimens from Julia Creek are much more robust and more 
densely tomentose, but I do not think can be separated specifically. 
Brass’s from the Northern Territory are an exact match for Ostenf eld’s 
plant except that the leaves are larger approaching indica. The leaves 
on the twig measure up to 9 by 5-5 cm., a detached leaf which I have 
little doubt, however, is correctly matched measures 18 by 15 cm. ^ On 
the lower surface is a very close white tomentum like that of A. indicum 
Sweet; this change in pubescence with age is a fairly common feature 
in Malvaceae and Sterculiaeeae. In his original description Fitzgerald 
described the petals at the base and staminal column as glabrous. In. 
Ostenf eld’s plant and in the Queensland specimens the petals are 
pubescent at the base and the staminal column glabrous or nearly so. 
In Brass’s specimens from the Northern Territory the staminal column 
is haiiy as in Fitzgerald’s A. prapinquuni, I think, therefore, it is 
best to regard all three species as the same and to allow the plant a 
wide distribution through North Australia. 

, AluUlon aremrkm n. sp. 

Suflfrute^: ereetus ramosus dense stellato-tomentosus let eaulibus 
pilis longis simplicibus vestitis, distantim foliatis. Folia petiolata; 
petioli 0-3-1-5 cm. longi, laminis multo breviores; lamiinae oblongae 
2-6 cm. longae, 0-5-2 cm. latae, crenulato-serratae ad basi plerumque 
7-nerviae, leviter eordatae, apice obtusae minute mucronulatae vel 
apieulatae sed apiculo ipso deciduo, nervis et venulis supra obsoletis 
leviter impressis subtus elevatis ; stipulae subulatae. Flores parvi flavi, 
longe pedieellati ; pedicelli gracili 1-2-5 cm. longi, ca. 2 mm. infra apieem 
valde artieulati; calyx late campanulatus profunde 5-fidus, 4 mm. 
longus; corolla calycem subduplo superans, ad 1 mm. longitudinis 
columnae staminali adnata ; columnae pars libera brevis ad basin 2 mm. 
lata. Calyx fructifer 5 mm. longus 8 mm. latus aliquantum accreseens. 
Capsula 7 mm. alta 6 mm. diam. truncata. Capsella 7-9 dorso stellato- 
tomentosa, pilorum fasciculis densis vel distinctis, rotundata sed ad 
apieem minute apiculata; semina reniformia subangularia ad angulos 
tenuiter puberula. 

Mitchell District. — Torrens Creek, C. T. White, No. 8663 (type: 
flowers and fruits), 19th March, 1937 (undershrub flowers yellow) ; 
10 miles N.W. of Longreach (on sandy ridges), S. L. Everist and C. T. 
White, No. 110 (fruits), 28th May, 1936 (openly branched subshrub). 

Among previously described Australian species the closest aflSnities 
are with A. indicum Sweet and A, Aifidrewsiamim W. V. Fitzg, (sens 
lat) . The three species can be distinguished as follows : — 

Hant with a close grey tomentum not markedly stellate under a 
lens (X 10). Leaves cordate ovate to cordate-orbicular. 

Capsules 3 cm. or more in diameter. Carpels readily seceding 

at maturity and clothed in the bud with long spreading hairs. A, indicum, 

Tomentum not tight and close and usually with long simple 
h^s intermixed. Leaves cordate ovate. Capsule 1.8 c.m. 
diameter, carpels persistent and clothed on the back with 
stellate hairs . . . , , . . . . . , . ,, A, AndTewsianum, 

oblong, shgMly cordate at the base. Tomentum nmrkedly 
under .a lease (X 10) and mixed with long simple 
^ diameter, carpels persistent . . 


A, aBrenarvwm, 
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A, oxycarpum F. Muell. and its related species A, malvifolia J. M. 
Black and A, lobxilafim Domin are allied but distinguished by their 
carpels possessing long spreading pungent points. 

Hibiscus Krichau^amts F. Muell. Report Babbage’s Exped. 7, 
1858. 

G-regory North District. — Glengyle Station, about 80 miles noi'th of 
Birdsville. Growing on edge of sandbiilL S. L. Everist and L. S. Smith, 
No. 103, 20th Jan., 1937. (Recorded from Cooper’s Creek in Bailey’s 
^'Queensland Flora,” but so far as we know, the above is the first 
authentic specimen from Queensland territory). Determination by 
L. S. Smith. 


FamUy STERCULIACEAE. 

Keraudrema corollata (Steetz) Domin in Bibl. Bot. 89 (v.) 975, 
1928, YET. deniiculaia n. var. 

Folia grosse et irregulariter dentata vel serrato-denticulata, ad 
12 cm. longa et 4 cm. lata. Pedunculi 1-2-5 cm. longi ; bracteae ovatae, 
4-5 mm. longae, 2 mm. latae peracutae. Cal3rx albus vel demum earneus. 
Petala minuta, filamentis similia. 

Moreton District, — Ithaca Creek, near Brisbane, F. M. Bailey 
(flowers and old capsules), Sept. Aspley, near Brisbane, H. Tryon and 
C. T. White (type of the variety — flow^ers and old capsules), 19th Dee., 
1928. 

Differs from the type in having larger, broader, toothed leaves, 
broader bracts, and white, not coloured, calyx. 

Keraudrenia HUlii F. Muell. ex. Benth. FI. Austr. 1, 246, 1863, var. 
vehitinu n. var. 

Folia serrulato-denticulata, ad 12 cm. longa et 3-5 cm. lata, supra 
velutina, pilis stellatis numerosis sed distinctis vestita. 

Mloreton District. — Glass House Mts., C. T. White, Sept, 1909. 
Saddle Back Mountain, Elimbah, C. T. "V^ite, No. 3229 (type of the 
variety — ^flowers and capsules), 12th Sept, 1926. 

Family TILIAOEAB. 

CorcJwrus sidoides F. Muell. Fragm. Phytogr. Austr. III., 9, 1862. 

Burke District. — ^Woolgar, E. W. Bick, Aug., 1915. These specimens 
are a good match for R. Brown’s Carpentaria ones. So far as I -know, 
they are the first authentic specimens from Queensland territory. 

Trixmfetta plumigera F. MueU. Fragm. Phytogr. Austr. I., 69, 1859. 

Burke District. — ^Lawn Hill, H. I. Jensen, No. 88, May, 1940. 
Determination by L. S. Smith. 

Family RUTACEAE. 

Boronia axiemesiaefolia F. Muell. Fragm. Phytogr. Austr. I., 66, 
1859. 

Cook District. — ^The Gorge, Mt. Mulligan, Dr. H. Flecker (flowers) , 
2nd April, 1934. New for Queensland. 

These specimens approach some from Vanstittart Bay, collected by 
A. Cunningham, and which he labelled B. cwndkam. Bentham in the 
Flora Australiensis referred them to B. artemisaefoUa F. Muell. var. 
Wilsoni F. Muell., a determination, however, in which I cannot agree. 
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Boronia dbovata sp, nov. 

* V ramiUis pilis stellatis ferrugineis dense obsitis. Folia 
tntoliola^; p«tiolus communis dense ferrugineo-tomentosus, 1-2 mm 
obovata 1-2 cm. longa, 4^-1 mm. lata, diseolona' 
panels ve^ita, subtus dense stellato-tomentosa, costa 
me^a supra sulcata, ^btus elevata, nervis lateralibus obscuris. Flores 
a^ares, ^htaru, peduneulis 2-3 mm. longis. Sepala linearia extus 
pilis stellatis paueis obsita, apiee acuta, 4 mm. longa, 1 mm lata Petala 

£nT‘r r'*’. £ta XS 8 mm 

longa, filamentis applanatis 2 mm. longis in parte inferiori nilis loS 

apieem versus incrassatis verrueulosis, antherm eordatis 
1 mm. lon^ minute sed prominenter apiculatis. Cocci erustacei minute 
verrueulosi, transverse venosi, 6 mm. longi; semen nigrum. ’ 

7^19 repanda Maid. & Betcbe, Proc. Linn. Soe. N.S.W XXXI 

732 (1906), var. alba var. nov. Flores albi. w ., 

Darling Downs. — Tbulimbah (obtained at Wild Flower 

Naturalists’ Club, 9tb Sept, 1933). C. T. White No 9234’ 

ranges frorp^le to very 

Botonid rivulufis sp. nov. 

levit£^d^a^2S’5^em®^leuf°^HI“F^^^^ j'^sa; rhaehi.s 

margins inte^ vel leviter cr^nuiaSdltelr^^^^^^^ 

capitato. Coaci I-aparmi. I'mi lop|i^ ‘“*““‘0 ’’“"'o 

(flowers and fruits) Oct 1921 

B. #4jSpSoM& wS M? 

work on Boronia saw thm^ Cheel, who has done considerable 

definitely diSt from f 4^“*^ eonmdered if B. thujona was 

leaves, and B. thujona in having 
® “black-currant” odour 
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when crashed. B. pinnata Sm. and its allies is a group in which two 
courses lie open: either to treat B. pinnata Sm. as a polymorphic species 
with a wide distribution, or to split off a number of individual species, 
•all of which have definite geographical and habitat limits. 

Erwstemon queenslandimis sp. nov. 

Frutex 30-50 cm. alt., ramis robustis erectis glabris simplicibus vel 
in parte superiore pauci-ramosis. Folia anguste lanceolata, 1-8-2-5 cm. 
ionga, 1-5-3 mm. lata, crassa, apice acuminata subpungentia, basi sessilia 
vel in petiolum indistinetum gradatim angustata, enervia, supra eoncava, 
vel plana sed margine semper incurva, pleruinque subtus plus vel minus 
veraucosa sed verrucis (glandulis) saepe paucis vel absentibus. Flores 
axillares; pedimculis unifloris vel rarissime trifloris, 2 mm. longis, ad 
apicem anniilo bractearum parvamm omatis; pedicellis 4 mm. longis 
robustis apicem versus incrassatis. Calyx 3 mm. diam., 5-lobatus, lobis 
late triangularibus subobtusis. Petala oblonga, 6-7 mm. Ionga, 2-5 mm. 
lata. Stamina 10, filamentis applanatis, apicem versus gradatim 
an^statis, basi 0-5 mm. latis, margine pilis longis albis obsitis. Cocci 5, 
apice oblique truneati, angulo exteriore in acumen product!. 

Moreton District. — ^Moreton Bay (northern end), Miss E. N. Parker 
(flowers), July, 1918. Coolum, very common in swamps, C. T. White, 
No, 11416 (flowers), April, 1938 (shrub 1-2 ft. high, usually several 
stems from a common stock, flowers opening white, turning to pink). 
Maroochy, F. M. Bailey (flowers), July, 1879. Beerwah, C. T. White, 
No. 974 (flowers), Sept., 1921 (distributed as E. scaber Paxt.). 
Caloundra, F. H. Kenny (flowers), Aug., 1906. Caloundra, common on 
high wallum, C. T. White, No. 9654 (flowers and young capsules), Dec., 
1933 (undershrub with numerous stems from a common stock, flowers 
flesh-coloured), distributed as E, scaier Paxt. Caloundra, very common 
on sandy wallum flats, S. L. Everist, No. 454 (type: flowers), August, 
1933 (low shrub or subshrub, flowers pink) ; determined and distributed 
as E. scaher Paxt. Between Beerwah and Landsborough, in open situa- 
tions amongst masses of dwarf shrubs, grey sandy soil, C. E. Hubbard, 
No. 3114 (flowers), 22nd June, 1930 (rigid erect solitary stems, dull 
green fleshy leaves, pale pink or flesh-coloured flowers) , determined and 
distributed from Herb. Kew. as E. glasshoiisiensis Domin. forma. 

Wide Bay District. — Near Lake Wybah, Mrs. Estelle Thomson ; Lake 
Cootharaba, Jas. Keys; Coondoo Creek, W. D. Francis; Noosa Heads, 
H. A. Longman ; Wide Bay, H. A. Longman. 

The present species is undoubtedly close to E. scdber Paxt., and 
is mainly differentiated on habit. The geographical limits of both 
species are rather circumscribed, and there is a break of 700 miles 
between them. The two species can be separated as follows : — 

Shrub about 1 m. high, with much branched stems, branches 

hairy, leaves markedly concave and warty beneath . . E, scaber. 

Shrub, 30’50 cm. high, stems simple or with a few branches in 
the upper parts (probably due to injury), branches glabrous, 
leaves frequently nearly flat and often smooth or with few 
warts (verrucose) on the lower face . . . . . . . , E. g^eenrSlantdicm* 

E, seaber Paxt. has been recorded from the Glass House Mts. District 
by Mueller, Domin, and Bailey, but I have no doubt these represent 
E, queemlxmdious, C. T. White, which is very abundant in this district. 
E, scaler Paxt. should thus be excluded from the Queensland Flora until 
authentic specimens have been collected. 
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Evodia micrococca F. Muell. var. piobescens Fraser & Vickery in 
Proc. Linn. Soc., N. S. Wales, VoL LXIL, 289, 1937. 

Moreton District. — Ferny Grove, nr. Brisbane, C. T. White, Nov.,, 
1924 (sine no.) ; near Brisbane, H. A. Longman (ex Herb. Kew). 

N. S. Wales. — ^Hastings River, A. Cunningham, No. 6, May, 1819 
same locality, C. Moore; E. Australia, R. Brown, both glabrous and 
pubescent forms under No. 5333 (all ex Herb. Kew). 

Evodia vitifiora F. Muell. Fragm. VII., 144 (1871). 

E. Uttoralis F. M. Bailey, Bot. Bull. XIV. (Dept. Agric., Brisbane) 
7 (1896), Queensl. Flora 1, 201 (1899) non Endl. 

This species has a wide range from Northern New South Wales to 
North Queensland. Some Queensland specimens collected at Eumundi 
were referred by Bailey to E. Uttoralis Endl. Specimens collected by 
Cmmingham on Norfolk Island were distributed as from the Brisbane 
River, but according to notes on the sheets in the Herb. Kew, this was 
an error. E. liftoraUs should be deleted from the Australian flora. 


Phebalium Beckleri (F. Muell.) Engler in Engler and Prantl. 
Pflanzenf. III. (iv.), 141, 1896. 

Moreton District. — Springbrook, Macpherson Range, in open rain 
forest near edge of cliff, 0. E. Hubbard, No. 4225 (advanced flowers), 
28th Sept., 1930 (shrub 4—7 ft. high ; leaves dark green and glossy ; 
flowers white). Collected by W. Rudder (distributed from Herb. Kew 
as P. elahus Benth. under C. B. Hubbard, No. 4017. C. T. White, No. 
6238 (very handsome and floriferous shrub, leaves glossy green above, 
somewhat paler beneaUi). C. T. White, No. 7064, common on edge of 
ram forest (flowers), 10th Aug., 1930 (handsome shrub 4 ft., flowers 
white). Lamington National Park, common on cliff edges in scrubby 
forest, C. T. White, No. 11385 (fruits), Dee., 1937 (large shrub). 

X. j. sbove, with the exception of White 11385, were variously distri- 
buted from Herb. Kew, Arnold Arboretum, and Herb. Brisbane as 
P. etafm Benth. The true P. daiius Benth. has not yet been collected 
m Queensland. 

Zanthoxylvan suierosvm nom. nov. 

Z inerme mite and Francis Bot. BuU. (Dept. Agric. Brisbane) 
xxu. 6, cum ic. 1920. 

Non Z. inerme Mocino and Sesse FI. Mexico, ed. 2, 320, 1894. 

Non Z. inerme Koidz. Bot. Mag. Tokyo 33, 218, 1919. 

Dmtrict^Near Atherton, C. T. mite (type: fruits), Jan., 

Tableland. J. F Bailey (fruits); 
tree, corky bark). Ravenshoe, C. J. 

1940. Rooty Creek, near Mona Mona Mission 
btation, H. Flecker (old fruits), Oct, 1939. Scrubby Creek, Herberton, 
wmmon m poor ram forest, S. F. Kajewski, No. 1358 (old fruits), Nov., 
1929 (small tree about 8 m. high, leaves with a citron scent). 

4S J recorded by White (Contr. Arn. Arb. 4, 

48, 1366) and distributed erroneously as Melicope erythrococca Benth. 

Zieria aspaiaihoides A,. Cun. var. olovatum n. var. 

foliola obovata, apice rotundata vel 
margine leviter revoluta, discoloria, supra glabra vel pUis 
.fengM j, jy^ta, ^btos pallidiora vel albescentes, hirsuta^vel 

em, 0-2-0-5 cm. lata. 
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Cook District. — ^Herberton, Dr. F, Hamilton Kenny (type of the 
variety: flowering specimens), Jan., 1912. Rev. J. E. Tenison Woods, 
J. F. Bailey (fruiting specimens), June- July, 1899. Rev. N. Michael 
(Nos. 363 and 1649) (small shrub 3-4 ft.). R. C. Ringrose No. 4 
(including a narrow-leaved form). Stannary Hills, Dr. T. L. Bancroft, 
No. 287. 

At first glance it is hard to reconcile the above specimens specifically 
with Z. aspalaihoides A. Cunn., a species with a wide distribution 
through N. S. Wales and Queensland. I had drawn up a description of 
them as a new species, but the discovery among the material in the 
Queensland Herbarium of typical Z, aspalaihoides from Herberton and 
further of intermediate ones from the same place induced me to the 
conclusion here published. 

Zieria aspalaihoides A. Cunn. var. iniermedia n. var. 

Petiolus ad 1 mm. longus sed saepe brevior et obsoletus foliola 1 cm, 
longa ad 3 mm. lata sed saepe angustiora, margine valde vel leviter 
revoluta. 

Cook District. — Ravenshoe, E. W. Bick, No. 116 (flowers and fruits), 
June, 1913. 

Zieria compacta C. T. White sp. nov. I 

Z. Smiihii Andr. var. parvifoUa Benth. pro parte. 

Frutex compactus, ramulis robustis dense pubescentibus. Folia 
trif oliolata ; petiolus communis dense et breviter hirsutus, 2-4 mm. 
longus; foliola lanceolata supra glabra atro-viridia, costa media sulcata, 
nervis obsoletis, subtus canescentia dense velutino-pubescentia costa 
media elevata, venis lateralibus subindistinctis, 6-7 in utroque latere, 
1-3 cm. longa, 0-5-1 cm. lata. Cymae folia aequantes vel excedentes, 
3_9_florae, pedunculo communi dense tomentoso circa 1 cm. longo, 
bracteis ad 4 mm. longis. Calyx alte 4r-fidus, lobis late deltoides 1 nun. 
longis. Petala extus dense tomentosa lanceolata 4 mm. longa. Stamina 
glabra, antheris obtusis vix 1 mm. latis. Gynaeeium glabrum. Carpella 
5 mm. longa, valvis prominule venosis, seminibus atro-castaneis, ten niter 
reticulato-striatis. 

Queensland. — ^Darling Downs: Messines, near Stanthorpe, alt. 2,900 
ft. Ex Brisbane Wild Flower Show, C. E. Hubbard (type: flowering 
specimens), 13th Sept., 1930 (leaves dark green above, greyish green 
below, flowers pale pink). Crow’s Nest, Dr. F. H. Kenny (flowers), 
Sept., 1920. Crow’s Nest, C. T. White (old flowers and young fruits), 
Oct., 1921 (small bush of dense growth, flowers white). 

New South Wales.— Near Tenterfield, C. Stuart ; Wallangarra, J. L. 
Boorman (distributed ex Nat, Herb., Sydney, as Zieria SmitMi Andr. 
var. Fraseri F. Muell. ined.) (nearly ripe fruits), Oct., 1901; Wallan- 
garra, E. Betche (ripe fruits), Dec., 1891 (distributed ex Nat. Herb. 
Sydney as Z, Smiihii Andr. var. parvifoUa). 

Zieria compacta C. T, White var. glahraia. 

Ramuli glaberrimi; foliola 2-3 cm. longa, ad 6 mm. lata sed saepe 
angustiora et marginibus valde revoluta. 

Leichhardt District.— Blackdown Tableland, H. G. Simmons, No. 57 
(flowers), Sept., 1937. 
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Zieria compacta C. T. White var. rcibusta, 

Eamuli petiolisque tenuiter stellato-tomentosi ; f oliola 3-4 em. longa, 
4-6 mm. lata. 

Leichhardt District. — Blackdown Tableland, H. G. Simmons, No. 73 
(flowers), Sept., 1937. 

Zieria gramdata C. Moore ex Benth. var. adenodonta F. Muell. ex 
Maid & Betehe, Proe. Linn. Soc., N.S.W., xxvi., 80, 1901. 

M|oreton District. — ^Lamington National Park (Yangabla, Nixon’s 
Creek watershed). J. A. Gresty, No. 782 (flowers), Aug., 1941. 

Not previously recorded for Queensland. The normal form has not 
yet been found in Queensland, specimens previously referred to it belong 
to Z, furfuracea E.Br. (determination by W. D. Francis). 

Zieria rimulosa n. sp. 

Frutex ramulis pubescentibus deinde glabris et valde rimulosis. 
Folia glabra trifoliolata, petiolus communis ca. 2-5 mm. longus ; foliola 
obovato-laneeolata vel lineari-obovata, l*2-l-5 cm. longa, ad 5 mm. lata 
sed saepe an^stiora et marginibus valde revoluta, apice obtusa, basin 
versus gradatim angustata. Cymae 7-florae, pedunculis foliis ca. IJ plo 
superantibus, tenuiter tomentosis, 1-7-2 em. longis. Calyx glaber, leviter 
vemieulosa, alte 4-lobus, lobis ovatis ca. 1 mm. longis. Petala ovata 
villosa, 4 mm. longa. Antherae obtusae. Carpella (vix matura) glabra, 
4 mm. longa. 

^ Cook District. — ^Mt. Mulligan, Miss McDonald (flowers and young 
fruits), 21st April, 1931 (ex Herb. North Queensland Nat. Club No. 
450), type Herb. Brisbane. Co-type Herb. North Queensland Nat. Club, 
Cairns. 

This plant had previously been referred with doubt to Z. pilosa 
Budge. At first sight its afiSnities seem to lie with that species and its 
allies, but the absence of any apieulate point to the anthers place it next 
to Z. Sumthn Andr, and cognate species. 

^ From Z. Smiihii it differs in its very much smaller leaves and 
inflorescense 1^ times or more longer than them. 


Family MELIACEAE. 

Amoora ferruginea sp. nov. 

Arbor 10 m. alta, ramulis robustis, lenticellatis, partibus junioribus 
pilis stellatis atro-ferrugineis densissime obsitis. Folia imparipinnata, 
> petiolus cum rhachi ferrugineo-pubescens, deinde glaber, 
22-45 cm., longus; foliola elliptiea, apice obtusa vel subobtusa, basi 
obtusa vel cuneata, costa media exeepta glabra, utrinque opaca, subtus 
pallidiora, nervis lateralibus ca. 16 tenuibus supra 
subobscuns subtus visibilibus sed vix prominulis, petiolo valido 5 mm. 
longo, lamina 15-24 cm. longa. Paniculae axillares foliis inulto 
brerores natentes et multiflorae, dense ramulosae ad 30 cm. diam. (Brass 

et pauci-ramosae (Herb. N.Q. Nat. Club, Nos. 
4mL ma 72l2), ramulis pedicellis ealycibusque pilis stellatis rufo- 
dmi^^me obsitis. Calyx late cupulatus, trilobus, 3 mm. 

(Herb. N.Q. Nat. Club, Nos. 
, i^tun<3^ ooncava, subcoriacea, extus dense 

^ - intus glabra, nitida, 3 mm. 
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diani. (Brass & White 262) 5 mm. diam. (Herb. N.Q. Nat. Club, Nos. 
2141 and 7272). Tubus stamineus ^laber, antheris 6; Pistillum 
triloculare, pilis floceosis rufis dense vestitum, Fructus globosus 2*5 cm. 
diam., pilis asperis stellatis ferrugineis dense vestitus. 

Cook District. — ^Foothills of Thornton Peak (Mt. Alexander), 
alt. 250 m., in rain forest, L, J. Brass and C. T. White, No. 262 (type: 
flowers), 20th Sept., 1937 (tree 10 m. high). Fishery Falls, H. Flecker 
(flowers), 16th Aug., 1936 (Herb. North Queensland Naturalists’ Club, 
No. 2141). Mt. Lewis, T. Carr (fruits), 1st Feb., 1941 (Herb. N.Q! 
Nat. Club, No. 7272). 

Very distinct from the only other known Australian member of 
the genus A. niiidula Benth. which is glabrous in all its parts. 

I was undecided whether to regard Brass & White 262 and the 
specimens received from the North Queensland Naturalists’ Club as the 
same or distinct species. Apart from the character of the inflorescence, 
their appearance is similar, and though the flowers of the latter are 
larger, they have exactly the same floral structure. 

Dysoxylvjm arlorescens Miq. Ann. Mus. Bot. Lugd-Bat. IV., 25, 
1848. 

B. Nernstii F. Muell. Fragm. V., 176, 1866. 

Mliquel l.c. refers to having received specimens of 2>. arioreseens 
from North Australia from Ferd. Mueller. I have seen the type of 
i>. Nemstiif and cannot separate it from extra- Australian specimens of 
D. arbor esceyis Miq. Merrill and Perry (Joum. Am. Arb. xxi., 303, 
1940) have already remarked on the similarity of 2). Nernstii F. Muell. 
with D. arboresceris Miq. 

Bysaxylum decandrum (Blanco) Merr. in Govt. Lab. Publ. (Philip.), 
27, 30, 1905. 

B. rufum Benth. var. glabrescens Benth. FI. Austr. 1, 382, 1863. 

B. amooroides Miq. Ann. Mus. Bot. Lugd-Bat., 4, 16, 1868. 

D. cerebriforme F, M. Bailey, Bot. Bull. xiv. (Brisb.), 7 PI. I. and 
II., 1896. 

This tree is very common along the Queensland coast from Bunda- 
berg (Burnett District) to Mowbray River (Cook District). I had 
already stated (N.Q. Nat. vol. 3, p. 34) that Bailey’s D. cerebriforme 
was identical with D. amooroides Miq. When examining the material 
of Bysoxylwm at Herb., Kew, recently, I saw the type specimen of 
D. rufum var. glabrescens and should say there is no doubt at all it is 
the same. 

Family CHAILLETIACEAE (DICHAPETALAGEAE). 

Dich/ipetalwni austraUanum sp. nov. 

Frutex 1*25 m. altus, partibus novellis pubescentibi^, mox glabris, 
ramulis junioribus subangularibus mox teretibus, lenticeUatis. Folia 
lanceolata, breviter petiolata, apiee acuminata, in sicco utrinque 
reticulata, margine undulata, nervis lateralibus in utroque latere ca. 7 ; 
lamina 10-13 cm. longa, 3-4 cm. lata; petiolus 2-3 cm. longus. 
Inflorescentiae laterales, rhachi pilis strigosis sparse obsite; calp: (sub 
fruetu) 5-lobatus, 4 mm. diam., extus sparse pubescens, lobis ovatis 1 mm. 
longis. Fructus camosus, 3-lobatus, auriantiacus (fide Brass), in sieco 
1-25 cm. longus, 8 mm.-l cm. latus, trilocularis, loculis 1-2 saepo 
abortivis. 



212 


PROCEEDINGS OE THE ROYAL SOCIETY OF QUEENSLAND. 


Cook District. — Slopes of M,t. Fraser, alt. 2,000 ft., in rain-forest 
gully, L. J. Brass, No. 2510 (fruits), 16th April, 1932 (spreading shrub, 
I ft. high, leaves glabrous and shining, the small veins conspicuous 
below; fruit fleshy, 3-lobed, orange-yellow). 

These specimens were among a collection made by Mr. L. J. Brass 
in North Queensland on behalf of the Arnold Arboretum. I was not 
able to place the specimens satisfactorily, and referred them to Dr, 
B._ D. Merrill, who replied: “Brass 2510 .... certainly represents 
Didia'peialwm, the fruits of which are 1-, 2-, and 3-eelled (cf. D. 
tricapsulare (Blanco) Merr.” 

The family is new to Australia. 

Family ICACINACEAE. 

Gomphandra austraimm F. Muell. Fragm. Phytogr. Austr. vi., 3, 
1867. 

G. polymorpha F. M. Bail. Queensl. Bot. Bull. viii. (Dept. Agric. 
Brisbane), p. 71, 1893, non Wight. 

North Kennedy District.— Eockingham Bay, J. Dallachy. Herbert 
River, H. G, Eaton. Cook District. — Barron River, B. Cowley (hand- 
wme tree to 60 ft.). Johnstone River, H. G. Ladbrook (small tree). 
Cairns, L. J. Nugent. 

Some of the above were previously referred by F. M. Bailey to 
G. polymorpha Wight, but all agree with Mueller’s G. australiana, and 
until authentic material has been gathered, G. polymorpha Wight should 
be deleted from the Queensland flora. 


Family RHAMNACEAE. 

Cryptandra spinescens Sieb. ex DC. in DC. Prodr. II., 38, 1825. 
Darling Dotos District. — Glenoie, near Hannaford, growing in red 
sandy loam S L Everist, No. 1743 (flowers), 7th April, 1939 (densely 
branched shrub about 3 ft., flowers white). ^ ^ 

Determination by S. L. Everist. 

This plmt is included in the Queensland Flora (p. 275) with the 
ricahty as southern parts of the colony.” Previously, however, there 
Queensland specunens in the Queensland Herbarium, hence the 
abo^e record is interestmg as giving a definite locality for the species. 

Family SAPINDACEAE. 

1906^'’^"^'’”“ Proc. Linn. Soe. 'N.S.W., xxxi., 733, 

District.— Tallebudgera Creek, C. T. White, No. 

S oS ,1’.^ ! ^ 

bkek Wfl oue pecimen seen, capsules red, seed with a shining 
black testa and small, yellow fleshy aril at the base— very handsome)^ 

In Sareopteryx stipitata Radik. 

Dr Lilian^M Australian Sapindaeeae recently, 

“Wordd^on fP®c™ens and wrote me as follows 

There is no doubt if if belongs to ToechimaV' 

^e a S mS Tallebudgera specimens 

Cooper’s Creek, Mullumbimby, 
Bijftt ^er from as Saroopteryx stipitata Radik. 

po^e^ing more numerous and smaller 
specifieally. Apart from these, 
^ type,, gathering. 
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Family LEGUMINOSAE. 

Acacia Cromhiei sp. nov. (Series Uninerves-Angiistifoliae) . 

Arbor glabra ad 10 m. alta, ramulis junioribus triangularibus 
leviter tortuosis, vetustioribus teretibns costis 3-5 notatis. Phyllodia 
lineari-lanceolata, recta vel leviter falcata, in sicco pallido-viridia vel 
glaucescentia, ll-M cm. longa, 4-6 mm. lata, basi valde angustata, 
margine valde incrassata, glandula marginal! absent!, costa media 
prominenti, venis lateralibus ntrinque prominulis et obscure reticulatis. 
Pedunculi solitarii, graciles, l*5-l-8 cm. longi. Flores in capitulum 
densum dispositi. Sepala 5, libei-a, lineari-spathulata, ciliolata, 0-5 cm. 
longa. Petala 5, ovato-laneeolata, 2 mm. longa, margine minute 
denticulato-ciliolata. Stamina numerosa, 3 mm. longa. Legumen (in 
specimine meo non maturum) stipitatum, 5-10 cm. longum, 2 cm. latum, 
inter semina nunc valde nunc baud angustata, margine undulata 
incrassata, valvis tenuis et valde reticulatis. 

Mitchell District. — ^Near Longreach, J. Crombie, immature pods, 
May, 1940 (type: flowers), June, 1940. 

Mr. Crombie wrote: ^‘In appearance the tree is somewhat like 
Gidyea or Boree, but is straighter, bushier, and more symmetrical. I 
know of only one clump of a hundred odd trees of all sizes up to about 
30 feet high and 10 inches in diameter. It is on a dry ridge isolated in 
downs country, and there are no similar trees within at least 40 miles. 
I have known it for thirty years, and have not recognised it elsewhere 
or found anybody who knew it.” 

In botanical sequence it comes into Bentham’s Series Uninerves, 
Section Angustifoliae (FI. Austr. II., 309), and should be placed 
between Acacia Gnidiiim Benth. and A. ramosissima Benth. It differs 
from the former in not being resinous, and from the latter in possessing 
rather prominent anastomosing lateral veins. 

Indigofera suffruHcosa Miller. Gard. Diet. ed. 8 (1768), No. 2. 

I, ami Linn. Mant. 2, 272, 1771. 

This is a very common weed along the Queensland coast from 
Brisbane to Cairns. It was originally recorded from Bundaberg by 
F. M. Bailey as 7. argmiea Linn. I have seen these specimens and have 
no hesitation in placing them under 7. suffruficosa Miller. 

Jacksonia thesioides A. Cunn. ex Benth. FI. Austr. II., 59 (1864). 
Banks and Solander, Bot. Cook’s Voyage, ed. J. Britten, I., 18, pi. 49. 

J. piirpurcbscens F. Muell. IV., 161, 1864. 

North Kennedy District. — ^Rockingham Bay, J. Dallachy (tsrpe of 

J. ptirpiirascens F. Muell.). Cook District. — Endeavour River, A. 
Cunningham (type of J. thesioides y A. Cunn.), Banks, and Solander. 
Watsonville, L. C. Ball. Dimbulah, J. H. Smith. Mft. Fraser, alt. 
1,500 ft., gregarious on crest of a granite ridge, L. J. Brass, No. 2424 
(immature pods), 9th April, 1932 (much branched shrub 4 ft. high). 
Thornton Peak, alt. 700 ft., common on quartz ridges, L. J. Brass and 
C. T. White, No. 272 (flowers), 22nd Sept., 1937 (small shrub, flowers 
purple). Herberton, Dr. F. H. Kenny, Rev. N. Michael. Stannary 
Hills, Dr. T. L. Bancroft. Thursday Island, F. M. Bailey. Temple Bay, 
sandy country, J. E. Young (Wilkins Exped. No. 17), July, 1923. A 
type piece of /. purpurascms F. Muell. has been labelled in pencil in 
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Hb Kew, as “J. thesimdes var.” It is the common type in North 
Queensland. It has more slender branchlets and smaller flowers than 
typical J. thesimdes. Both forms are represented in Young’s specimens 
from Temple Bay, they probably run into one another, and I consider 
it doubtful if they are really even varietally distinct. 

Jachsoma vemicosa F. Muell. ex Benth. FI. Austr. IL, 58, 1864. 

Cook District.— Newcastle Eange, between Forsayth and Einasleigh, 
on sandstone. L. J. Brass, No. 1760 (flowers), Feb., 1928 (low, much 
branched shrub). 

A definite Queensland locality for the species. These specimens 
are less vemieose than the type and the flowers are smaller but otherwise 
they are inseparable. 

Psoralea ialsamica F. Muell. in Trans. Vic. Instit. III., 55. 

Burke District.— Mt. Isa, alt. 1,300 ft., on gully on rocky hill- 
slopes in reddish-brown soil, C. E. Hubbard and 0. W. Winders, No. 
7403 (flowers), 9th Feb., 1931 (ex. Herb. Roy. Bot. Card., Kew). 
Twelve miles S.W. of Cloncurry, favouring northern slopes of stony 
hillsides, and inviting strong sunlight in exposed and arid localities, 
associated with Spinifex {Triodia) and Ridge Grass (Briachne), not 
plentiful, appearing in scattered units, S. B. Pearson, No. 110 (flowers), 
July, 1941 (plant with single stems, 2-3 ft. high, exuding a sticky 
substance and possessing a decided odour of mint). 

Not previously recorded for Queensland. 

Tephrosia varians n. comb. 

CUdactia varians F. M. Bail., Bot. Bull. x. (Dept. Agric., Brisbane) , 
22, 1895. 

Cook District. — Coolgarra, M. Butler (type), Herberton. Dr. F. H. 
Kenny. Tate River, A. Straughau (flowers), Feb., 1938 (herb with a 
carrot-like root, eaten by the natives). Chillagoe, alt. 1,160 ft., in open 
Eucalyptus forest, in reddish-brown soil amongst grasses. C. E. Hubbard 
and C. Winders, No. 6759 (flowers), Jan., 1931. North Kennedy 
District. — Stuart, near Towsnville, R. C. Watts (flowers and pods), 
Nov., 1940. 

When recently going through a collection of Australian plants made 
by Mr. C. E. Hubbard, I recognised his No. 6759, distributed as 
Tepkrosia sp. as Oaloictia varians P. M. Bailey. Bailey’s plant was 
obviously placed in the wrong genus, and I thought it might be identical 
with T. reticulata R. Br., but did not feel satisfied. At my request, a 
comparison of Hubbard’s 6759 was made with R. Brown’s T. reticulata 
at the Royal Botanic Gardens, Kew. The eomparison was made by 
Messrs. Summerhayes and Burtt, who reported : 


“We have only R. Brown’s original gathering of T. reticvl.ccta. 
This has three or four pairs of leaflets which are sub-densely hairy 
beneath, and thicker in texture than in T. varians; there are no good 
flowers. _Of the two remaining collections cited in Flora Australiensis, 
A. Cunningham from Sim’s Island is quite a distinct species, but we 
have_ not seen the Banks and Solander plant. There are two other 
^eeimens at Kew named by Bentham (Hann, Cape York, and Cunning- 
Endeavour R.), but both these agree more closely with T. varians, 
timugh they seem to have smaller flowers than in Hubbard 6759. At 
.(P^uction of T. varians to T. reticulata is not justified, but 
l^ jm^terial available is not suflSeient to say finally 
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Famay ROSACEAE, 

Rubus Moorei P. MuelL in Trans. PMlosoph, Instit, Yic. 2, 67, 1858. 

This scrambling shrub or vigorous climber is very common in 
mountainous areas in South-eastern Queensland at altitudes of 2,000- 
3,000 feet. It is abundant on the Macpherson Range and is found on 
the Blackall Range at comparatively low altitudes (about 1,500 ft.), 
but strange to say, I have never seen it on Tamborine Mountain, though 
I know that locality well. 

It occurs both here and in New South Wales in two distinct forms, 
the one (the type) with the branchlets, under-surface of the leaves and 
calyces densely clothed with silky hairs; the other with the branchlets, 
and under-surfaces of the leaves quite glabrous, or with a few hairs on 
the midrib and tufts in the axils of the primary nerves. The leaves 
and flowers are also larger than in the type, and the calyces much less 
sericeous. The inflorescence is larger and looser and the branches less 
sericeous. At first sight, the two forms seem so distinct as to be worthy 
of distinctive specific rank, but I have foimd what I take to be inter- 
mediate forms (unfortunately not in flower or fruit) and think it better 
for the time being to regard them as races or forms of the one species. 

They may be distinguished as follows: — 

f, seHcea. Rami dense sericeo-tomentosi. Poliola 4-6 cm. longa, 
2-3 cm. lata, subtus pilis sericeis longis dense obsita. Inflorescentia 
2-4 cm. longa, conferta. Calyx extus densissime serieeus. 

/. glabra. Rami glabri. Poliola 6-12 cm. longa, 3-6 cm. lata, 
utrinque glabra vel costa media pilis paucis obsita et saepe pilorum 
fasciculis in axillis nervorum. Inflorescentia ad 12 cm. longa, laxe 
ramosa, ramulis calycibusque sericeo-tomentosis. 

The following specimens have been seen by me in Australian 
herbaria. The foUowing abbreviations have been used to designate the 
source of the material cited : — — ^Brisbane ; M — ^Melbourne ; S — Sydney. 

B. Moorei P. Muell. f. sericea. 

Queensland. — Springbrook, alt. 3,000 ft., brown loam soil, in rain 
forest, C. E. Hubbard, No. 4273 (flowers), 29th Sept., 1930 (rambling 
over shrubs and low trees) (B) ; same locality, J. E. Young (fruits), 
Dec., 1921 (B) ; Beechmont, alt. 2,000 ft., common on edge of rain 
forest, C. T. White, No. 6180 (flowers), 1st Sept., 1929 (vigorous vine, 
flowers white) (B) ; Candle Mt., C. T. White (B) ; Blackall Range, 
C. T. White (sterile material), April, 1918 (B — an intermediate form 
less sericeous than usual) ; Roberts Plateau, Lamington National Park, 
C. T. White (sterile material), Jan., 1919 (B — ^less sericeous than usual). 

New South Wales. — Clarence River, 0. Moore (M — type of the 
species) ; Lismore, Miiss Rothwell, E. Cheel (M) ; Clarence River, Moore 
(fruit black of a sub-acid nature) (M) ; from the creek bank at Mt. 
Archer, Leichhardt (flowers), 23rd Sept., 1843 (M). 

R. Moorei P. Muell. /. glabra^ 

Queensland. — Springbrook, alt. 2,000 ft., C. T. White (B) ; Roberts 
Plateau, Macpherson Range, C. T. White (B). 

New South Wales. — Dorrigo State Forest, alt. 2,500 ft., common as 
secondary growth and on edge of rain forest, C. T. White, No. 7542 
(flowers), 4th Oct., 1930 (B — ^type of the form) ; Upper Williams River, 
common in brush forests, C. T. White, No. 11484 (climber, leaves glo^y. 
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green, local name “Lawyer Vine”) (B) ; Hastings River, F. Mueller 
(M) ; Scrub, near Tenterfield, Moore (M) ; Tweed River, Moore (M!) ; 
Illawarra, A. T. Ralston (M) ; Brisbane Water, Moore (M) ; Blue Moun- 
tains, Miss Atkinson (M) ; creek bush, near Mr. Archer’s, Leichhardt, 
23rd Sept., 1843 (MI) ; New England, C. Stuart (M) ; Burrawang, 
J. J. Fletcher (S) ; Gosford, Boorman (S) ; Coorainba, Boorman (S) ; 
near Pt. Macquarie, McDonnaugh (S) ; Clarence River, Beckler (S) ; 
Cambewarra Mt., J. H. Maiden (S) ; Mt. Kembla, A. G. Hamilton (S) ; 
Milton, R. H. Cambage (S) ; Hastings River, Forester Brown (S) ; 
Otford, S. 0., J. H. Camfield (S). 


Family CUNONIACEAB. 

(Jeratopetahim corymhosum sp. nov. 

Arbor (?). Folia opposita, 3-foliolata; petiolus communis validus, 
1-5-3 cm. longus; foliola sessilia, coriacea, lanceolata vel peranguste 
oboyata, apice acuta vel plus vel minus abrupte et obtuse acuminata, 
basi cuneata, utrinque reticulata, margine subintegra (in specimine 
nostro valde undulata) in sieco anguste recurva, 4-10 cm. longa, 1-3-2-5 
cm. lata. Panieulae terminates, corymbosae, ramis primariis 3, quad- 
rangularibus, lateralibus ca. 6 cm. longis, medio 7-8-5 cm. longo ; ramis 
secvmdariis et ramulis ultimis pedicellisque tenuiter pubescentibus'; 
pedicellis vix 2 mm. longis. Calycis tubus 2 mm. diam. tenuiter 
pubeseens, lobis 5, anguste lanceolatis, 5-6 mm. longis, 1-5 mm. latis, 
extus, glabris, intus ad margine lineam angustam minute tomentosum 
notatis. Petala 0 ( ? ) . Stamina 10, filamentis 3 mm. longis basin versus 
leviter dilatatis; antheris 0-75 mm. diam., connective in apieulam 
reeurvam non producto. Discus subcarnosus, annulatus, lobatus. 
Pistillum glabrum. 

Thornton Peak, alt. 4,500 ft. Dr. H. Flecker (flowers), 14th Dec., 
1940. N.Q. Nat. Club, No. 7108. 

The affinities of the present species lie with G. Yirchovm F. Muell., 
but the two species can be easily determined as follows : — 

Leafete broadly lanceolate or elliptic, long acuminate, 6-8 cur. long, 

2-3 cm. broad. Petiolules 1-2 cm. long. Inflorescences 

terminal and subterminal. Peduncle solitary C. Virohowii. 

Leaflets narrowly lanceolate or very narrowly obovate, shortly 
acuminate, 4-10 cm. long, 1.3-2.5 cm. broad, sessile. Inflores- 
cence terminal, main branches (peduncles) 3 C. oorymbosum. 


Family HALORAGACEAB. 

Hedoragis g^irescens sp. nov. 

(Labill.) Hook. var. glccbrescens F. M. Bailey, Bot. 
riSftl 9, 1896; Queensland Flora, 2, 556 


Herba vel suffrutex subprocumbens, caulibus numerosis simplicibus 
ereetis vel arcuato-adscendentibus angulis deemrentibus lineato-alulatis 
glabris vel alulis pilis asperis brevis sparsissime obsitis. Folia alter- 
nantia, dense disposita, erecta vel suberecta, basi an^stata, sessilia, 
mneeolat^ serrata, dentibus remotis, margine minute setoso-serratula, 

glabra vel pilis brevis albis conicis asperis 
spar^ obmta. Inflor^centia racemosa, 5-8 cm. longa. Flores herma- 
phr^b, in a^is foliorum superiorum in bracteas diminutorum fl-willis 
^^snun 4r-l ^r^ wnstituentes, breviter pedieellati, pediceUo 1-1-5 
mm. leaigo, ad feaam hracteolig 2 anguste lanceolatis munito. Calycis 
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tnbus subglobosTis dense et breviter pilosns, irregulariter tubercnlatus, 
lobis 4, oVatis vel anguste triangularibus, 1 mm. longis. Petala 4 late 
lineari-navieularia, apice aeutiusenla, 3-3*5 mm. longa et latere visa 
0*5-1 mm. lata, glabra, carino minute asperulo-dentiexiiata. Stamina 8, 
2*5-3 mm. longa. Styli 4, glabri, erecti. Fructus subglobosus, 5-6 mm. 
diam., 4-lociilaris, induratus, breviter pilosus, processis duris applanatis 
vel varius teretibus irregulariter sed plus vel minus dense munitus, 
processorum apiee saepe leviter expansus vel furcatus. 

Queensland. — ^Burke District: Marathon Station, West of Hughen- 
den, gully in Asi;rebla lappacea grassland, heavy dark brown soil, wet 
places in rainy season. C. E. Hubbard, 7770 (flowers), 17th Feb., 1931 
(distributed as H. heter'ophylla Brongn. var. glaucifolia SehindL). 
Flinders River, near Julia Creek, C. T. White, sine No. (fruits), Aug., 
1916. Normanton, T. A. Gulliver (fruits), July, 1876. Gregory North 
District: Eoxborough Doums, Georgina River, F. M. Bailey (young 
flowers), Dec., 1895. Diamantina River, Dr. T. L. Bancroft (flowers 
and young fruits), April, 1892. Elderslie, Winton, J. F. Kennedy 
(restricted to channels where it is very common and very prominent). 
Mitchell District: Landsborough River, C. T. White (type: flowers and 
fruit) (April, 1919). Muttaburra, C. T. White (fruits), April, 1919. 

In its glabrous character, H, glabrescens is very near to H. glmica 
Lindl . ; I have not seen authentic material of this species, but the fruits 
as described by Schindler in his monograph of the Halorragaceae (Engl. 
Pflanzenreieh iv., 225, p. 45) are quite glabrous and irregularly 
tuberculate. 

In the Herb., Kew, Bailey's H. tetragyna var. glabrescem had been 
placed under H. heterophylla. Brongn. var. glaucifolia Schindl. and 
Hubbard’s 7770 w^as distributed under this name. I have seen a dupli- 
cate of Koch’s specimens from South Australia quoted by Schindler, 
and these differ in being pubescent and having ovaries far less tubercu- 
late than in our plant. In a broad sense, H. glahrescens might be classed 
as a variety of H. lieterapliylla Brongn., but that species as understood 
by Schindler already I think includes several quite distinct ones. The 
present plant is very abundant in depressions and channels in the black 
soil plains of the tropical west of Queensland. The most characteristic 
feature is the dense covering of hard processes all over the fruits. 

Family MYRTACEAE. 

Acmeoia macrocarpa sp. nov. 

Arbor glabra, 13 m. alta, ramulis junioribus acute quadrangulatis 
in parte superiore intemodiorum valde dilatatis, internodiis 5-8 cm. 
longis. Folia anguste oblonga, supra nitida, nervis lateraUbus in sicco 
utrinque leviter elevatis, in venam intramarginalem duplicem con- 
fluentibus, sed vena exteriore irregulari et saepe indistincta, interiore 
5 cm. nuargine remota; lamina 16-20 cm. longa, 6-8 cm. lata; petiolo 
crasso 1 cm. longo, in sicco leviter ruguloso. Infiorescentia terminalis 
ca. 16 cm. longa, 8 cm. lata, peduneulis 7-8 cm. longis, basi teretibus, 
2-3 mm. diam., in parte superiore angulatis, ramulis angulatis. Flores 
pedicellati, pedicellis 1 mm. longis ; alabastris 4 mm. longis, 3 mm. diam,, 
calycibus turbinatis, extus minute puberulis, basi stipitatis, calyeis lobis 
minutis obtusis; petalis suborbicularibus 2 mm. latis extus minutissime 
puberulis; staminibus petala vix aequantibus. Infructiscentia robusta 
lignosa, ramulis ea. 1 cm. diam. Fructus globosus 6 cm. diam. 

R.s. — ^y. 
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Cook District. — Between Josephine and Russell Creeks, H. Flecker 
(type: North Queensland Nat. Club No. 4986), small tree 40 ft., flowers 
white. Russell Heads, F. R. Morris (North Queensl. Nat. Club No. 
€429), fruits, 5th Nov., 1939 (tree 40 ft., fruit and branches ruddy). 

Among previously described species closest to A, divaricata Merrill 
and Perry, which differs in having terete or slightly compressed branch- 
lets, smaller leaves, and the inflorescence on short peduncles or nearly 
sessile. The fruit is very like that of Cleistocalyx giistavioides (Bail.) 
Merrill and Perry. 

Type fragment and photograph at Herb., Kew, and Arnold 
Arboretum. 

Agonis speciosa comb. nov. 

L&ptospermum speciosum Schauer ex Walpers, Repertorium 
Botaniees Systematicae Tomus II., Supplementum I., p. 923, 1843. 
{Agonis ScartecMniana F. Muell. Fragm. Phytogr. Austr. XI., 118, 
1881). Melaleuca Leucadendron L. var. parvifolia Benth. FI. Austr. 
in., 143, 1866 (in part)). 

Cunningham ^s plant (Moreton Bay, No. 38, 1824), the type of 
Leptospermum speciosum Schauer, is represented in Herb., Kew, by 
two sheets, and there is no question about its identity with Agonis 
IScortecMmana F. MluelL, a shrub moderately common in South-east 
Queensland. 

Eucalyptus camphora E. T. Baker in Proc. Linn. Soc. N.S. Wales 
XXIY., 298, 1899 (a large flowered form). 

Darling Downs. — Racecourse Creek, N.B. of Wallangarra, on 
wampy flat between granite hills, L. S. Smith, No. 754, 29th Jan., 1940. 


We are indebted to Mr. W. F. Blakely, the eminent authority on 
the genus Eucalyptus^ for the determination. He remarks that the 
^species had not previously been found north of Nullo Mountain, 
Rylestone, New South Wales. 

Myrtus opaca sp. nov. 


Frutex ad 2 m. altus, ramulis cortice griseo persistent! obtectis. 
Folia petiolata elliptica vel ovato-laneeolata, basi acuta, apice obtuse 
acuminata, utrinque glabra et opaca sed subtus distincte pallidiora, 
•costa media utrinque distincta, nervis lateralibus invisibilibus vel 
obscuris, petiolo 2 mm. longo, lamina 2-5-3*5 cm. longa, 0-8-1-5 cm, 
lata. Pedicelli singulares, axillares, graciles, prominter lenticellati, 
1-5 cm. longi; bracteolae subulatae, 1 mm. longae, pilis sericeis paucis 
obsitae. Calycis tubus late turbinatus, pilis longis sericeis dense obsitus, 

2 mm. diam., lobis 5 utrinque sericeis 1*5 mm. altis. Petala 5 oblonga, 

3 mm. longa, extus dense intus tenuiter sericea. Stamina numerosa, 
filamentis glabris petala aequantibus. Bacca ignota. 


Wide Bay District — ^Kandanga, Mary Valley, C. T. White, No. 

Nov., 1933 (shrub up to 2 m. high, common on edge of 
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The closest affinities of the present plant lie with M, dulcis C. Tl, 
White. The two species can be ^stinguished as follows: — 

BraneWets clothed with a reddish bark, deciduous in long slender 
threads. Leaves ovate to ovate-laneeolate, white or paler beneath, 
very acute; petiole 1 nun. long, blade 1.5-2.5 cm, long, 2.5-8 mm. 
broad. Pedicels slender, 3 mm. 1.1 cm. long . . . . , . M. dulcis. 

Eranehlets clothed with a grey persistent bark. Leaves elliptic or ovate- 
laneeolate, very opaque, paler beneath, obtusely acuminate, petiole 
2 mm. long, blade 2.5-3.5 cm. long, 0.8-1.5 cm. broad; pedicels 
slender, 1.5 cm. long . . . . . . . . . . . . . . M, opaca., 

XantJiostemon Irachyandrvs sp. noT. 

Arbor glabra. Folia alterna, late laneeolata, apice acuta vel 
subacuminata, basi euneata, lamina 12-18 cm. longa, ^7 cm. lata, in 
sicco flaveseens; petiolo crasso 0-5-1 cm. longo, in siceo atro-eastaneo.. 
Flores in thyrsos 3-6 cm. longos axillares et terminales dispositi. Calyx. 
5 mm. diam. sinuato-lobatus. Petala alba (Morris) vel in sieco flava„ 
6-7 mm. longa, 4-5 mm. lata. Stamina petala aequantia. Ovarium 
glabrum. Capsula ignota. 

Cook District: — ^Mossman Gorge, H. Flecker (bud specimens),. 
3rd Nov., 1934 (N.Q. Naturalists’ Club No. 292). Harvey Creek, F. R. 
Morris (type: flowering specimens), 19th Nov., 1939 (tree 40 ft.,, 
flowers white, fragrant). 

Family UMBELLIPERAE 

ToriUs nodosa L. (Gaertn.) Pruct. i. 82, t. 20, ng. b, 1788. 

Darling Downs. — Cooyar, received from State School, Feb., 1939.. 

A native of Europe, not previously recorded as adventive in Queens- 
land. Determination by Miss D. A. Goy. 

Xantkosia diffusa sp. nov. 

Suffrutex diffusus, dense pilosus, ramulis subrobustis. Folia 
tripartita vel rarissime simplieiter triloba, petiolata; petiolo 1-1-5 cm. 
longo ; lamina supra viridi pilis longis albis sparsis vestita, subtus alba 
vel cremea densissime pilosa, segmento terminal! 2-4 cm. longo, basin 
versus in petiolulum distinetum ad 1-5 cm. longum contracto, saepe 
trilobo et lobis ipsis 1-2-lobatis, segmentis lateraUbus 1-5-3 cm. longis 
plerumque trilobatis basi euneatis, subsessilibus vel in petiolulum ad 
3 mm. longum contractis. Inflorescentia peduneulata, peduncula 
communi 1-5 cm. longo, ad apicem sub radiis 2-braeteato, braeteis 
lineari-lanceolatis 6 mm. longis. Umbellae 3-4^radiatae, umbellulae 
6-9-florae, pedieellatae, pedicefiis 5 mm. longis. Involucrorum f oliola 3,. 
alba, petaloidea, ad 7 mm. longa et 4 mm. lata. Plorum pedicelli 1 mm. 
longi. Oalycis lobi ovati, 1 mm. longi. Petala 1*5 mm. longa, in parte 
inferiore in unguam contracta. 

Moreton District. — ^Mt. Barney, alt. 1,000 m., C. T. White No. 11309,, 
Sept, 1933 (type). S. L. Everist, No. 1373, 13th Oct., 1935 (intricately 
branched, subshrub, common in crevices of cliffs; flowers white, leaves 
pale green above, whitish tomentose beneath). Mt. Maroon, alt, 1,000 m.,. 
D. A. Goy and L. S. Smith, No. 705, 3rd Sept, 1939 (procumbent 
subshrub, flowers cream). Mt. Ernest, alt. 800-1,000 m., C. T, Wbite^ 
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sine No., lOth. Oct., 1932 (snbslirub of rather weak scrambling habit, 
flowers and bracts white). S. T. Blake, No. 4311, 10th Oct., 1932 
(straggling shrub, flowers white). Lamington National Park, 0. T. 
■White, No. 11171, 22nd Oct., 1934 (straggling subshrub in rocky places, 
bordering open forest). 

The closest afiBnities with the present species lie with X. pUosa 
Eudge, under which name duplicates from the Queensland Herbarium 
had already been distributed. X. pilosa Eudge is a polymorphic species 
of which Domin Bibl. Bot. 87 (vi.), 1046-7, has already named four 
varieties. It varies considerably in leaf shape from simply pinnate or 
trilobed to ternately divided. The flowers vary from almost sessile to- 
pedimculate in peduncles over 1 cm. The involucral bracts vary from 
inconspicuous to fairly large, but never so large as those of X. diffitsa. 
The umbels are single and 1-4 flowered. In X. diffusa the inflorescence 
is composed of a S-i-rayed umbel, each umbel consisting of 6-9 flowers. 
In this respect, it would come into the latter group of the “Flora 
Australiensis ” (De Candolle’s section Leucolaena) but differs in the 
absence of the sessile central cluster of flowers (umbellula). 


Family EUBIACEAE. 

Sodgkinsonia frutescens sp. nov. 

Prutex, ramulis junioribus eompresso-angularibus. Folia in sicco- 
viridia, submembranacea, lanceolata vel elliptica, apice acuminata, basi 
euneata in petiolum gradatim angustata, margine leviter undulato- 
dentieulata, dentibus_ minutis distantibus, nervis lateralibus subparal- 
lelibus, nervis praecipuis 8-10 in utroque latere; petiolus ea. 1 cm. 
longus; lamina 8—13 cm. longa, 3—5 cm. lata. Flores in paniculas 
umbelliformes terminales dispositi ; pedunculus communis gracilis 1-3-5 
cm. longus, ramis secundariis pleurumque 5, 2-5-4 cm. longis; ramis 
mtimis 0-5-1 -5 cm. longis sed floribus ipsis non in umbellulas veras 
dispositis. Calyx minutus, 4— 5— lobatus. Corolla anguste campulata et 
4-5-lobata vel urceolata et lobis indistinctis, extus glabra, intus dense' 
pilosa, tubo 3 muL longo, lobis 1 mm. longis. Stamina 4^5, exserta vel 
in floribus ureeolatis inclusa, filamentis applanatis infra medium affivigj 
2 iSo Ovarium glabrum, stylo profunde 


Cook District. — Atherton, A. L. Merrotsy (fl!owering Nov. and 

forest, Dr. H. Flecker (flowers), 24th Dee., 
1939 (bush, 4 feet high, flowers white). 

allied to the only species previously 
^own (H. mail-flora P. Muell.), but is very distinct in general appear- 
ance. The two species can be distinguished as follows; — 

SmaB tree, lerf-Mades 5-8 cm. long, 1.5-3 cm. broad, papyraceous in 

tenure when dry, margins entire, peduncle bearing 3 branches 
and no secondary ones . . cuxwioa 

3-5 cm. broad, submembranous in 
(distantly and minutely toothed, peduncle mostly 
bearing 5 mam branches and often branched again 


S’, ovaiiflora,. 


S, frutescens^ 

Ixora orophila sp. nov, 

FoH ^ ramulis robustis apices versus dense foliosis. 

laneeolata,%ice acuta basi cunea?a 
ateralibus supra vix visibilibus, 
soutosubofaseuns, 4 m utroque latere, lamina 3-4 cm. longa, 1-3-2 cm! 
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lata, petiolo 3^ mm. longo, stipulis interpetiolatis coriaceis deltoideis 
persistentibus, 2 mm. altis. Inflorescentiae eymosae, subterminales, 
folia aeqiiantos, 5-9-florae, peduneulis 2-2.5 cm, longis, pedicellis 2-3 
mm. longis. Calyeis tubus anguste urceolatus, 2-5 mm. longus, limbo 
minute ^-dentato. Corolla 5-lobata, tubo ureeolato, 2 mm. longo, lobis 
recurvis 4 mm. longis, ore barbate. Stamina 5, ore inserta. Discus 
pubeseens. Pistillum ignotum. Pruetus immaturus. 

Cook District. — Thornton Peak, alt. 4,500 ft., Dr. H. Flecker, 14th 
Dec., 1940. N.Q. Nat. Club, No 7110. 

The present species is quite different in general appearance from 
any other Australian species of Ixora. In its small coriaceous leaves 
and dense compact appearance, it is a typical mountain plant. The 
5-merous flowers point to 1. peniamera Benth. as the closest Australian 
ally, but this is much larger in all its parts, and very dissimilar in 
general appearance. In general facies, it approaches closer to I. 
Beckleri P. Muell., which differs in having larger, more prominently- 
veined leaves, a terminal larger and more spreading panicle, and 
4-merous flowers. 

Spermacoce auriculata P. Muell. Fragm. Phytogr. Austr. IV., 42, 
1862. 

Burke District. — ^Mt. Isa, alt. 1,250 ft., in open Eucalyptus forest 
in reddish-brown soil, C. E. Hubbard and C. W. Winders, No. 7403 
(flowers), 9th Peb., 1931 (erect herb, green leaves, purplish corolla). 
Thirty-six miles from Mt. Isa on the Cloneurry-Mt. Isa road, on red 
stony country, S. L. Everist and L. S. Smith, No. 207 (flowers), 5th 
Peb., 1937 (small shrub with pale lilac flowers). 

Not previously recorded for Queensland. Winders and Hubbard, 
No. 7408, distributed from Hb., Kew; Everist and Smith, No. 207, 
determined by It. S. Smith. 

Family COMPOSITAE. 

Arctotheca repens Wendland Botan. Beobacht., 41, 1798. 

Darling Downs. — Toowoomba, E. B. Morwood (flowering speci- 
mens), Nov., 1940. 

Determination by W. D. Francis. 

A native of South Africa. The appearance of the plant is very 
similar to the Cape Weed {Cryptoste^nma mlendulacea E. Br.) and it 
is likely to spread to about the same extent. 

Arcioiis grandis Thumb. PL Cap. 706, 1823. 

A. stoechadifoUa grandis Less. syn. Gen. comp. 26, 1832, 

Maranoa District. — Roma, common in sandy soil along roadsides 
near the town. 

C. T. White, No. 9431 (flowers), 29th Oct., 1933. 

This plant is very common in garden cultivation in Queensland and 
seems to have become completely naturalised about Eoma. It is very 
well illustrated in Addisonia, Vol. IV., 45, PI. 143 (1919). In the text 
K. R. Boynton states, ^‘This annual has been cultivated under the name 
A. grandis. Thunberg described it as a distinct species, and some later 
authors have called it merely a variety of A. stoechadd folia. There seem 
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to have been several forms of the species and perhaps that with lon^ 
peduncled attractive flowers was brought to Europe for cultivation and 
the species described from it.” 

Cassi/nia collma sp, nov. 

Prutex 2 m. altns, ramulis subrobustis, dense fnsco-bispidnlis,. 
Folia angTistissime laneeolata, apiee acuminata vel apiculata, basi 
angustata, supra sub lente minute asperula, subtus dense eano-tomentosa, 
margine revoluta, 3-7 mm. longa, 2-4 mm. lata. Inflorescentia multiflora 
pyramidalis ad 16 cm. longa et 10 cm. lata, plerumque ca.^ 10 x 8 cm., 
densa et eompacta vel plus vel minus laxa et expansa. Capitula 7-flora. 
Involucrum 4 mm. longum, bracteis exterioribus atro-stamineis 
interioribus pallididioribus. Achenia (vix matura) pubescentia. 

Burnett District. — ^Biggenden Bluff, common on talus slopes, C. T. 
White, No. 7681 (flowers), 17th May, 1931 (shrub 2 m., leaves whitish 
beneath, flower heads straw-coloured). 

Among previously described species, C. collina is closest to C.. 
quinquefaria R. Br,, which differs in its more glabrous character, smaller 
and narrower leaves, and smaller, fewer-flowered capitula. The leaves 
of 0. coIUna are similar to those of G, longifaUa R. Br. and C, compaoia 
P. Muell., both of which have corymbose, not pyramidal inflorescences. 

Chth&mcephalus pse%idevax Steetz. in PI. Preiss 1, 445. 

Warrego District. — Gilruth Plains, near Cunnamulla, fairly common 
on hard red soil flats, associated with OnapJialodes vliginosum A. Gray, 
S. L. Everist, No. 1645, 17th Sept., 1938. 

A definite locality for this plant, which was recorded as occurring 
in Queensland by Mueller in the ‘‘Second Systematic Census of 
Australian Plants” and was included by Bailey in the “Queensland 
Flora” and the locality given as “the interior towards Cooper’s Greet.” 
There are no Queensland specimens, however, either in the National 
Herbarium, Melbourne, or the Queensland Herbarium, Brisbane. 

Erechthites prmmthoides D.C. Prodr. VI., 296, 1837. 

Moreton District. — Roberts Plateau, Lamington National Park,. 
C. T. White, Jan., 1919. 

Not previously recorded for Queensland. 

Helichryswm Beckleri F. Muell. ex Benth. PL Austr. III., 627, 1866. 

This species is very common as secondary growth in the cooler rain- 
forest areas of South-east Queensland. The specimen from Cunningham’s 
Gap (leg. C. J. Gwyther) recorded by P. M. Bailey in “Queensland 
Flora,” Yol. III., p, 840, as E, cinereum P. Muell. belongs here. The 
specimen from Killamey (leg. J. Wedd) recorded by P. M. Bailey Le. 
VI., 2007, as Cassinia denticulaia is also H. Bechleri F. Muell. 

if. cinereum P. MueU. and G. denticulaia R. Br. should be deleted 
from the Queensland Flora until authentic specimens have been collected. 


Family STYLIDIACEAE. 

F, Muell. Fragm. Phytogr. Austr. i., 154, 1859. 

white). 
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Determination by L, S. Smith. The species is well illustrated by 
IVIildbraed in his monograph of the Stylidiaceae in Das Pflanzenreich 
lY., 278, p. 36, figs. 13, G.~J. Our specimen differs from his fi^re in 
that the posterior corolla lobes are united at the base for a little ^stance 
above the glands. In this connection, the present specimens approach 
S. scJikanthwn F. MuelL, but possess the two opposite teeth above the 
middle of the column, a feature apparently unique in S. fissUoium P. 
MuelL The species has not previously been recorded for Queensland. 

Family MYRSINACEAE. 

Ardim-a Bakeri comb. nov. 

A. racemosa E. T. Baker in Proc. Linn. Soc. N.S.W. XXYII., 380. 
PL XYI., 1902, non A. racemosa Spreng. nec Mez. 

This plant is common as a shrub in rain forests in Northern New 
South Wales, and on the mountains of South-east Queensland bordering 
the New South Wales border. Dr. Merrill (in. litt.) drew my attention 
to the fact that Baker’s specific name was already preoccupied. 

Family LOGANIAGEAE. 

BuddUia irasiliensis Jacq. f. Eclog. t. 158. 

Moreton District. — ^Ashgrove, near Brisbane, spontaneous along the 
bank of a small creek. C. T. YOiite and S. L. Everist (flowers), 6th 
Aug,, 1934 (subshrub 4 ft., leaves greyish green, calyx greyish white, 
corolla yellow). 

A native of South America, not previously recorded as naturalised ; 
up to the present it does not show any tendency to spread very much. 

Buddleia Lindleyam Fortune in Lindl. Bot. Reg. (1844), Misc. 25. 

Darling Downs. — Toowoomba, D. A. Goy (flowers), 12th March, 
1930 (small shrub, flowers lavender, looks like a cultivated plant 
running wild in paddocks). 

Native of China, much cultivated in gardens. It has not previously 
been recorded as naturalised or subspontaneous in Queensland. 

Gaertmra austraUana sp. nov. 

Frutex ( ?) ramulis subrobustis fiistulosis, junioribus applanatis 
leviter contoitis, eicatricibus stipularis interpetiolaris valde notatis. 
Folia subcoriacea, lanceolata, utrinque pilis albis sparsis leviter immersis 
(cystolith-like) obsita, apiee obtuse acuminata, basi cuneata; nervi 
laterales ca. 13 in utroque latere ; lamina 17-22 cm. longa, 7-10 cm. lata ; 
petiolus in speeimine typieo ea. 1 cm., in speciminibus ^iis ad 2*5 cm. 
longus. Inflorescentia terminalis 8-5 cm. longa, ramulis leviter contortis 
applanato-angulatis, ultimis minute tomentosis, braeteis ovatis 1 mm. 
longis. Flores sessiles. Calyx cupularis 2 mm. longus, 5~dentatus. 
Corolla 3 mm. longa, lobis tubo aequiLongis, fauce dense albo-barbato. 
Antherae 1 mm. longae. Pistillum glabrum, stylo elongato-clavato, 
apiee in lobos 2 Hneares stigmatosos diviso. Fructus pisiformis, 5~6 mm. 
diam., 2-spermus. 

Cook District. — ^Utehee Creek, in ‘‘jungle,” Dr. H. Flecker (type: 
flowers) , 27th Nov., 1938, N.Q. Nat. Club, No. 5313. Danbulla, in rain 
forest, Dr. H. Flecker (old flowers), 1st Jan., 1941, N.Q. Nat. Club, 
No. 7174. Bellenden-Ker, C. T. White, No. 1277 (fruits), March, 1922. 
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The genus is new for Australia. The Queensland plant comes into 
the group characterised by Ridley (FI. Malay Penin. 2, 427) as “Thick- 
stemmed shrubs with large leaves.” It seems to come closest to G. grisea 
Hook f., which differs in the branches, inflorescence, and under surface 
of the leaves being densely pubescent. 

Family BORAGINACEAE. 

Eeliotropiim filaginoides Benth. FI. Austr. IV., 398, 1869. 

Gregory North District. — Between Cluney and Currabulka Stationsj 
on top of a low rock-capped hill, S. L. Everist and L. S. Smith, No. 108, 
22nd Jan., 1937 (low, stunted, spreading herb from a woody base). 
Determined by L. S. Smith. 

Burke District. — Cloncurry, on bare spots in Triodia country, 
usually on diorite ridges, fairly common, has no associates, S. E. Pearson. 
No. 116 (harsh, low growing plant, forming compact clumps 1-2 ft. 
diam., stolons often buried in self-collected dust and drift sand). 

Not previously recorded for Queensland. 

Family CONVOLVULACEAE. 

Ipomaea qtdnqu-efolia L. Sp. PI. 162, 1753. 

Cook District. — Cairns, growing over a fence, H. Flecker (flowers), 
14th May, 1937 (twiner, flowers cream-coloured). Same locality, in 
vacant allotments, H. Flecker, No. 2535 (flowers and fruits), 10th Nov., 
1936 (scrambling over bushes, flowers pale buff). 

A native of continental tropical America and the West Indies. Not 
previously recorded as naturalised in Queensland. 

Ipomaea lonchophylla J. M. Black in Trans, and Proc. Roy. Soc., 
South Aus., 50, 285, 1926. 

Mitchell District. — ^Darr River, C. W. de Burgh Birch. Blaekall, 
S. L. Everist, No. 1594, 7th Feb., 1938. Malvern Hills, 22 miles west 
of Blaekall, S. L. Everist, No. 2041, 5th March, 1940. 

Maranoa District. — ^Roma, Rev. B. Scortechini. 

Not previously recorded for Queensland. The plant is fairly 
common on downs country in Western Queensland. The specimens 
from Darr River and Roma were placed in the Queensland Herbarium 
under I. heterophylla R. Br. 

Family SOLANACEAE. 

SoUnum capsicastnm Link ex Sehauer in Otto & Dietrich 
AUgemeine Gartenzeitung 1, 228, 1833. 

Moreton District. — Mudgeeraba, side of railway track at railway 
station, G- E. Hubbard, No. 4299 (flowers), 30th Sept., 1930 (up to 
3 ft. high, leaves dull dark green, flowers white, anthers orange). 

A native of South America, frequently cultivated on account of its 
compact growth and oraamental berries. It has not previously been 
reeoraed as naturalised in Queensland. Hubbard’s plant was distributed 
by me Royal Botanic Gardens, Kew (Eng.). 
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Warrego District. — Gilruth Plains, near Cunnamulla, in deep sandy 
soil, not common, S. L. Everist, No. 1629, 17th Sept., 1938. 

Species not previously recorded for Queensland. Determination by 
S. L. Everist. 

Solamm p^giuoiculiferim n. sp. 

Suffrutex glaber 30-60 cm. altus (Brass), ramulis foliis calycibusque 
aeuleis robustis reetis armatis, aculeis flavis ad 1-5 cm. longis basi 2 mm. 
diam. Folia petiolata; petioli 2-8-5 mm. longi; lamina 2-A: cm. longa, 
1-2-5 cm. lata irregulariter pinnatifida, lobis aeutis 0-5-1-5 cm. longis, 
basi 3-8 mm. latis. Infloreseentia laterales raeemosae 3-4 cm. longi; 
pedicelli ad 3 mm. vel sub fruetu ad 8 cm. longi. Calyx late campanu- 
latus 3-5 mm. longus, 5-dentatus, dentibus 1 mm. longis. Corolla clausa 
6 mm. longa. Stamina prope basin afSxa; filamenta 1-5 mm. longa; 
antherae 2-5 mm. longae. Bacca globosa ea. 1 cm. diam.; semina 
suborbiculata (2-75 X 3-5 mm.) late alata flava valde compressa. 

Burke Distriet.^ — Settlement Creek, L. J. Brass, No. 244 (flowers 
and young fruits), Nov., 1922 (subshrub 1-2 ft. high). Burketown, 
near the old meatworks, P. G. Higgins (fruits), 26th May, 1919. 

The present species is very close to Solanum xantkocarpwm Schrad. 
& Wendl., with which Hooker (PI. Br. India IV., 236) unites the 
Australian P. armatum E. Br., particularly some of the Indian forms, 
but differs in being glabrous in all parts even to the corolla, and in the 
racemes being shorter. 

Family AMAEANTACEAE. 

Piilotus exaltatus Nees in PL Preiss. i., 630, 1845. 

Trichinium exaltatum Benth. FI. Austr. v., 227, 1870. 

Trichinium Burtonii F. M. Bailey Bull. 7, Dept. Agric., Brisbane, 
14, 1891 (sometimes quoted as Bot. Bull. 2). 

TncMniuni mrvosum P. M. Bailey, Queens. Agric. Journ. xxv., 
287, 1910. 

This species is very widely spread in the tropical interior of Queens- 
land. It is strange, however, that though it has a wide range in the 
other States, all the Queensland specimens in the Queensland Herbarium, 
Brisbane, are from the tropic of Capricorn northwards. In the south- 
west it is replaced by P. noVilis P. Muell. 

Fiilotus Pearsonii sp. nov, 

Herba perennis, 20-60 cm. alta, caulibus simplicibus vel in parte 
superiore ramosis, deinde sublignosis, caulibus foliisque dense lanuginoso- 
hirsutis. Folia lanceolata superiora sessilia, inferiora in petiolum 
distinctum gradatim angustata, apice mucronato-acuta, 2*5-7 cm. longa, 
0-5-1 cm, lata. Spicae oblongae vel subglobosae deinde saepe nutantes 
vel horizontales, ad 8 cm. longae, ca. 5 cm. diam. Bracteae hyalinae, 
pallidae, glabrae (costa media excepta) ; costa prominens in acumen 
produeta, extus tenuiter sericea ; braeteolae braeteis similes sed 
an^stiores. Perianthium 2 cm. longum, flavo-virens, tube 5 mm. longo, 
pilis sericeis longis dense obsito, segmentis angustis peraeutis extus 
(apice nudo excepto) plumosis, intus glabris. Stamina subaequaHa, 
omnia fertilia. Pistillum glabrum. 

R.S. — z. 
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Burke District. — Cloncurry, plentiful in Soldier’s Gap area, found 
regimented on stony ridges, but frequents bare patches free of Triodia, 
S. E. Pearson, No. 112 (type: flowers), July, 1941 (1~2 ft. high, on 
two or three stems, known locally as ‘‘Tassel Top,” eaten by horses and 
kangaroos). Cloncurry, alt. 800 ft., on stony to rocky quartzite hills 
among Triodia pungens, S. T. Blake, No. 10116 (flowers), 7th Nov., 
1935 (stock woody, stems tufted, erect up to 2 ft., simple or branched, 
inflorescence inclined or distinctly nodding, green). 

The present species would come under Bentham’s Series Straminea 
(PL Austr. V., 218, sub TncMnmm), and has most affinities with 
P. nohilis P. Muell. {Tr^ichinium ndbUe LindL). The two species can 
be distinguished as follows: — 

Glabrous or stems very slightly hairy in the upper part. Leaves 
broadly obovate to oblong, rarely lanceolate. Spikes terminal, 
erect, up to 15 cm. long. Bracts with a large dark centre, bracts 
and bracteoles hairy outside . . . . . . . . . . . . P. nohilis. 

Densely hirsute throughout. Leaves narrow-lanceolate. Spikes 
terminal, subglobose to oblong, up to 8 cm. long. Bracts hyaline 
throughout, bracts and bracteoles glabrous except for a few hairs 
on the midrib P.Pearsonii, 


Pamily CHENOPODIAOBAE. 

Chenopodium wtriplicinum (P. Muell.) P. Muell. Pragm. Phytogr. 
Austr., 7th Nov., 1869. 

Warrego District. — Clover Downs, Cunnamulla, R. Rice, No. 3, 
Aug., 1938. 


1938. 


Darling Downs. — Goondiwindi-Bungunya, R. Roe, No. 71, Sept., 


Not previously recorded for Queensland. Determination by W. D. 
Francis. 


Family EUPHORBIACEAE. 

BdiogMa marmarata sp. nov. 

Arbor parva yel mediocris, ramulis novellis leviter complanatis mox 
robustis et tereticusculis. Folia petiolata integerrima glaberrima 
subcoriaeea lanceolata vel obovato-lanceolata, apiee acuta, basi angustata, 
venis et venulis in sieco utrinque prominulis, lamina 6*5-15 cm. longa, 
2-5-5 cm. lata margine basin versus glandulis instruetis ; petiolo 2-4 cm. 
longo supra canaliculate basi inerassato apicem versus applanato : 
Bractae imbricatae, exteriores 2 cm. longae 4 cm. latae, interiores 6 mm', 
longae extus glabrae intus ad medium dense albo-sericeae margine albo- 
ciliolatae. Plores monoeci in racemes perbreves terminales dispositi; 
rhaehi erassa. Plores maseuli albi; pedicellis 5 mm. longis; sepalis 5 
( ?) ovatis, petalis 5 (?) lanceolatis; staminibus numerosis (ca. 40) 
receptacido levity elevato-affixis; filamentis 2-5-3 mm. longis basin 
versus ifllis longis par cis albis vestitis; glandulis atro-purpureis (in 
^ceo rnbris) in discum ^ lobatum carnosum plus vel minus eonnatis. 
Flos foemineus: pedicellis 1-1-5 cm. longis rectis vel curvatis apicem 
versus merassatis; sepala petalaque non visa; ovario glabro, stylis 3 
(raro 4) dmsis vel rare indivisis. Capsula subglobosa 2 cm. diam., 
^ d^locularis in eoccos ^valvos unispermos dissiliens, seminbus 
ovoideis 1-5 cm. longis, extus irregulariter atro-rubro-maculatis. 


^reton District— Tamborine Mountain, alt 1,800 ft (in rain 

3588 (flowers and fruits), 
.inedium sized 'tre^, flowers white). 
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Baloghia parviflora sp. nov. 

Arbor mediocris glabp vel partibus novellis pilis parcis obsitis, 
ramulis subrobnstis. Folia petiolata, subcoriacea, in sicco utrinque 
valde reticulata, lanceolata elliptica vel obovato-lanceolata, basi 
angustata, apiee acuta vel obtusa; lamina 8-15 cm. longa, 3*5-7-5 cm. 
lata; petiolus 1-5-7-5 cm. longus, basi iuerassatus. Inflorescentiae 
axillares racemosae, racemis axillaribus pedunculatis, rbaeM cum 
peduneulo 2-6*5 cm. longa. Flores albi parvi in axillis bractearum 
superiorum 2-3 dispositi, bracteis inferioribus cassis (floribus 
delapsis?), pedicellis crassis 2-3 mm. longis ad apicem sub calyce 
2-braeteolatis, bracteolis subcamosis. Flos masculus : sepala 5 subeamosa 
3*5 mm. longa; petala 5 mm. longa, 2 mm. lata. Stamina ca. 15 in 
receptaculo elevata affixa, glandulis carnosis. Flos foemineus : 
PeriantMum maris, ovario glabro, stylis 3 prope basin divisis. Fruetus 
ignotis. 

Cook District. — ^Bartle Frere, ait. 700 m. (common in foothill rain 
forests), S. F. Kajewski, No. 1251 (flowers), 1st Oct., 1929 (small tree 
up to 20 m., flowers white, stamens cream). Mt. Spurgeon, alt. about 
3,000 ft. (common in rain forest), C. T. White, No. 10546 (t:^e: 
flowering specimens). Sept., 1936 (medium-sized tree, flowers wMte). 
Mt. Lewis, T. Carr, 30th Jan., 1941 (N.Q. Nat. Club, No. 7283). 

Euphorbia pUmerioides Teysm. ex Hassk. Hort. Bogor. Descript., 
1, 29 (1858). 

Cook District. — Thursday Island (on the beach), F. M. Bailey, 
No. 115 (leaves only), June, 1897 (plant milky). 

A native of the Philippine Islands and New Guinea. Though the 
Thursday Island specimens are in leaf only, there seems little doubt 
about the determination. 

Euphorbia thymifolia L. Sp. PI. 454 (1753). 

Cook District. — Cairns (growing on footpaths), H. Flecker, No. 
2683 (flowers and immature capsules), 16th Dec., 1936 (a prostrate 
herb) . 

A pantropical weed not previously recorded from Queensland. It 
will probably become equally abundant as the closely allied E. prostrata 
Ait. 

Phyllanthus distioha (L.) Muell. Arg. in DC. Prodr. 15 (2), 413 
(1866). 

Cook District. — ^Mowbray Edver, in riverine rain forest, L. J. Brass, 
No. 2124 (fruits), 27th Jan., 1932 (stiff-branched tree 15 ft. high, wood 
pale and brittle, bark pale grey, lenticeUate, raised in annular wrinkles 
close below insertion of branches; inflorescence on short spur branches 
in old wood, fruit depressed, 4r-angled, succulent, greenish-white when 
ripe) . 

Not previously recorded as Australian; the habitat and locality 
indicate that it is a native and not introduced. 

Family GEAMINEAE. 

Agropyron pecUncctum (Labill.) Beauv. Agrost. 102, 1812. 

Moreton District. — ^Wilson’s Peak, alt. about 2,500 ft., along steep 
mountain track on edge of rain fore^. D. A. Goy and L. S. Smith, 
No. 385, 2nd May, 1938. 
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The species has not previously been recorded for Queensland. Our 
plant agrees well with that of Gunn, No. 999, from Tasmania, collected 
in 1857. The Queensland plant is apparently taller than the average 
of those in Tasmania. (Determination by L. S. Smith.) 

Family POLYPODIACBAE. 

PeUaea viridis (Porsk.) Prantl. in Engl. Bot. Jahrd. 3, 420, 1882. 

Moreton District. — ^Mt. French, E. J. Smith, March, 1940. A native 
of South Africa. 

Mr. Smith, a keen local botanist, writes: “A native fern growing 
wild beside some large stones in a fairly sunny situation." 

I thought at first the specimens represented a bipinnate form of 
P. faleata (B. Br.) _ Pee, but on closer examination, found they were 
identical with P. viridis (Porsk.) Prantl. This species is fairly common 
in cultivation in “bushhouses" in Queensland, and the spores must have 
been carried to the locality recorded by wind or other agency. 
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THE MIDDLE DEVONIAN RUGOSE CORALS OF 
QUEENSLAND, III. BURDEKIN DOWNS, 
FANNING R., AND REID GAP, NORTH 
QUEENSLAND. 

By Dorothy Hill, M.Sc., Ph.D., Department of Geology, University 

of Queensland. 

Plates V. to XI. 

{Bead hefore the Royal Society of Queensland, 21th October, 1941.) 

Summary . — In this paper twenty-three species of Rugosa, fifteen 
of them new, are described from the limestones of the Charters Towers 
and Townsville districts, with some discussions on the genera and 
families to which they are assigned. The fauna is very closely compar- 
able to those of the upper Honsel {qmdngemimcs) and Biichel (Massen- 
kalk or Amphipora Banke) beds of the Paffrath Basin near Cologne, 
Germany, so that its age is Givetian — and more narrowly, that middle 
section of the Givetian covered by the qmdrigeminus and Buehel beds. 

Some of the material described in this paper is in the Collection of 
the Geological Survey of Queensland, having been collected by various 
officers of that Survey. But the greater part., coUeeted by Dr. P. W. 
Whitehouse or myself, is in the Geology Department of the University 
of Queensland. Collections have been made from the limestones at three 
different areas :—Burdekin Downs station, Fanning R. station, and the 
Reid Gap on the northern railway to Townsville. 

At Burdekin Downs the limestones are impure and brown weather- 
ing, with some thick bands interbedded in a succession of thin (4 to 6 
inch) layers. They overlie a massive quartzite, and have generally low 
dips, but are sometimes faulted, and in some places a granite shows up 
from beneath the basal quartzite. 

On the Fanning R. from to 2 miles above Panning R. homestead 
(location in 1939), the limestone is about 400 ft. thick, striMng 
NNW-SSE, and dipping with a low dip (about 10®) WSW; it is fairly 
pure, and is grey to brown in colour. The succession observed was as 
follows, from above downwards: — 

Sandstones with white clays up to 18 inches thick. 

Shelly limestones (brachiopods and cephalopoda) . 

Main coral and Amphipora limestone, about 400 ft. thick. 

a. Endophyllim-Stringophyllum isactis beds, with very lai^e 

Atrypa. 

b. Beds with slender branching poiyzoan. 

c. Rather massively bedded limestones, in hard bands 4 to 6 

inches thick, without shale partings, and with sli^t 
development of nodules; with Siring ophyllum bipartiiumy 
Mesophyllum collare, Calceola and Atrypa. 

d. Two brown layers, with spherical weathering. 

e. FavisteUa rhenana limestones, with many large stroma- 

toporoids and a few Stringocephalus. 

R.S. — ^AA. 
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f. Yellow-weathering shale with gastropods [Polyamma) , 

g. Nodular limestones with Favisiella rkenana and many 

Sfringoceph'alu^- 

h. Nodular limestones with small pentameroids and Disphyllids. 

j. Amphipora ramosa beds with syiall corals. 

Intrusive granite. 

Grey shales with limey concretions, and local transitions to 
nodular limestones with corals and stromatoporoids. 

Limestones occur at various other localities on Fanning R. station, 
the distribution of the outcrops suggesting that they have been 
determined by faulting. 

In the Reid Gap, on the northern Railway about 30 miles south of 
Townsville, there is another series of outcrops of this limestone, which 
appear to have been determined by faulting. The limestones here are 
grey to black, and are considerably metamorphosed, probably by contact 
metamorphism, as numerous porphyry dykes occur associated with them. 
They are rather more massive than on the Fanning R., and are of a very 
high degree of purity. 

The lists of Rugose corals obtained from the various localities are as 
follows ; — 


Burdekin Downs. 

(A) Burdekin Downs, hill rising from fowlyard. D. Hill Coll. 
1939 AcanthophyUim sweefi rare ; fDohmophyllum folarkei very rare ; 
^^Cysiiphyllwm/^ australe very common; Disphyllum (or Macgeem) 
irochovdes very common; Stnngophyllum isacUsf rare. 

(B) On the north side of the Burdekin R., within f mile of 
Burdeidn Downs homestead. J. H. Reid Coll. 1917. DokmophyUum 
darJceif, Gystiphylhim^^ amirale, Disphyllum irochddes, D. excavatum, 
Favisiella rhenana. 


(C) Arthur’s Ck. R. L. Jack Coll. Spongophyllum immermm. 

(D) Fence running North from the East end of the night paddock. 
D. Hill Coll. 1939. Dohmophyllum cla/rkei fairly common : 
^^Cystiphyllum^^ australe common; Disphyllum iroohoides common; 
Stringophyllum irregulare common. 

(E) Anabranch of Burdekin R. near Big Rocks. D. Hill Coll. 1939. 
Acanihophyllum^ sweeti common ; Dohmophyllum cla/rkei fairly common ; 
Yabeia sdmomi rare ; Galceola sauddlina alia fairly common ; 
^^Cystiphyllum” australe fairly common; Disphyllum gregorii fairly 
<x>mmon; Fasdphyllum ryatvi rare; Stringophyllum quasinormale rare; 
8, quasinormale var. ana common. 

(F) Limestone dam. D. Hill GoU. 1939. Acmthophyllum sweeti 

rap; Dohmophyllum clarkei common ; Lyrielasmaf lophophyUoides 
fairly common; Yaieia scdmoTd rare; Ccdceola somdoMna scmdalina 
common; Calceola sandalina alia fairly common; ^^CystiphyUum^^ 
amsinde^ very common; Stringophyllum quasinormMe very common; 
Si var. ? rme ; Stringophyllum irregulare rare. 



Fanning R. 

limestone. Fanning B. from about 
^ ^ .. . .. , , ^ ap ^ 229. 
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Bed A ; Top o:^ Farming R. limestone. Dohmophylliim clarkei rare ; 
Ccdceola sandalina sandalina operculum, non in situ; Endophyllum 
abditum var, columns common; Stringophyllum bipartitum rare; 
S. isacUs common. 

Bed c : Bolimophyllum clarkei common ; Calceola s. alia ; 
^^Cystipkyllum^’ australe rare; Mesophyllwm collare rare; 
String ophylhim bipartitum common. 

Beds E-G: Aca^iihophyllum sweeti rare; Dohmophyllum clarkei 
common; ^^Cystiphyllum^^ australe rare; DisphyUum fgregorn rare; 

D, sp. (thick-walled) rare; Favistella rhetuma common; Grypophyllum 
sp. rare ; Spongophyllum bipartitumf rare. 

Beds H-j: Base of Fanning R. limestone. Dohmophyllum clarkei 
common; Lyrielasma ciirvatum common; ‘‘Cystiphyllum^’ australe rare; 
DisphyUum gregorii common; DisphyUum trochoidesf (with stereozone) 
fairly common; Grypophyllum sp. rare; Stringophyllum quasinormale 
rare ; Stringophyllum irreguLare rare. 

B. — Panning R. limestone, on road on left bank of Panning R., about 
miles T^pltream from Panning R. homestead. P. W. Whitehouse Coll. 

1938. Dohmophyllum clarkei common; CystiphyUum” australe rare; 
Favistella rhenana common ; Grypophyllum sp. StringophylUm 
bipartitum common ; Calceola sandalina alta, fairly common. 

C. — Windmill, about 3 miles ESB of Fanning R. homestead. D. Hill 
Coll. 1939. Cystiphyllum/^ australe common, DisphyUum trochoides 
common; this locality is probably on an identical horizon with the bill 
rising from Burdekin Downs fowlyard. 

D. — Dome in Panning R, near Cow paddock tank. Panning R. 

station. D. Hill CoU. 1939. fDohmophyllum; Calceola sandMina 
sandalina; ‘‘Cystiphyllum^^ auMrale; pseudoseptaUim; 

Mesophylhim {DialithophyUnm) fultum; DisphyUum f. 

E. — Bauhinia limestone, on Mt, Success road 2| miles from Panning 
R. homestead. D. Hill Coll. 1939. Dohmophyllum clarkei; 
^^Cystiphyllum^^ australe; Stringophyllum bipartitum, 

P. — On Mingela road, 2| miles from Panning R. homestead. P. W. 
Whitehouse Coll. 1938, This is probably the same limestone outcrop as 

E, but the collection appears to have been made from a slightly different 
horizon, possibly lower. Acanthophylliim sweeti; ^^Cystiphyllum^^ 
australe; DisphyUum gregorii; D. trochoides; Stringophyllum 
irregulare; Calceola sandalina alta. 

6. — Summit of hill about 2 miles North of Panning R. homestead. 
P. W. Whitehouse Coll. 1938. Dohmophyllumf clarkei; fDohmc^hyU^ 
sp. Cystiphyllum^* australe; f DisphyUum f gregorii; D, sp. (thick 
walls) Favistdla rhenana; Stringophyllum firregvlare. 

Reid Gap, on northern railway, 31 miles south of Townsville. 

A. — Regan’s Quari^ (thought to have been in x)ortion 397v parish 
of Magenta) . E. Edelfelt Coll., probably about 1883. AcanihophyUwm 
sweeti, DohmopkyUum f clarkei, ^^CystiphyUnm^’ australe; DkphyUwm 
gregorii; D, trochoides- 

B. — BenwelFs En. Selection. E. Edelfdt Coll, '^Cysiipkylltm^^ 
australe; DisphyUum gregorii; D. trochoides- 

C. — Philp’s. E. Edelfelt CoU. 1883. DisphyUum gregorii 
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D. Ryan’s Quarry, Calcium (portion 62v, parish of Wyoming). 

C. C. Morton Coll. Favistella rhenam, Fasdpliylluni ryani, 
Stringophylhim bipartiium. 

B. — ^Portion 370 parish of Magenta, lower bed. F. W. Whitehouse 
Coll. 1936. Acantkophylhmi sweeti; Dokmopkyllvm clarkei; 
^^Cystipkyllvm,’’ australe near pseudoseptaPimi; DisphyUiim fgregorii: 

D. trockoides; Fascipkyllum ryani; Stringophyllum qnasinormale ; 8. 
irregidare. 

30 ft. above lower bed. Dispkyllum excavaium, 

P. — Portion 54 parish of Wyoming. P. W. Whitehouse Coll. 1936. 
Amnthopkyllum sweeti; Dokmopkyllum clarkei; ^‘Cystipkyllum^" 
australe; Dispkyllum gregorii; D. trockoidesf; 8tnngopkyllim 
qmsinormale, 

G. — Portion 81v, parish of Wyoming. Lower part of limestone. 
P. W. Whitehouse Coll. 1936. Dokmopkyllum clarkei; '^Cystiphyllum’' 
australe; Dispkyllum sp. ; Grypopkyllum compactum; String opkylliim 
irregvlare, 

A study of the above lists show that their faunas are fairly uniform, 
although two species occur in only one locality, i.e., at the top of the 
limestone on the Panning R. The following general list of the entire 
fauna shows the foreign species to which ours are most closely 
comparable. 

Family Acanthophyllidae. 

Acanthopkyllum sweeti (Eth.) cf. ^‘StenophyUum^’ diluviamm Amans. 
from the Niederehe (Eifel) upper coralline limestone, and the 
reticularis marl at the base of Stringocepkalus beds of 
Soetenieh in the Eifel. 

DohmophyUum clarkei sp. nov. ef. Sparganopkyllum diddle, 8. simplex^ 
8. gracile Wdkd. from the qu^rigemmus beds of Hand, in the 
Paffrath Basin. 

Lyrielasma curvatum sp. nov. 

i. ? lopkopkylloides sp. nov. cf. Gyaljkopkyllum haUioides Prech, 
erinoid beds, Dalbenden near Urft in the Eifel. 

Ampleximorphs. 

Yobem scdmoni sp. nov. cf . Yaibeia from the Devonian of Yunnan, China. 

Family Calceolidae. 

Galeeola sandalma sandaXina Linn, from the S. ostiolatus beds 
{Cdlceolahed^) of the Eifel, and lower part of Stringocepkalus 
beds of Sauerland. 

C. sandaUna alia Richter from the D. verneuili beds of the Eifel, and 
middle part of Stringocepkalm beds of Sauerland. 

Cystimorphs. 

OystipkyUum*^ australe (Eth.) cf. Microplasma scMuteri Wdkd. from 
the Upper Honsel b^s of Ernst, near Hagen, Germany; 
Cystipkylloides Toh, lower Givetian of Kwangsi, China; 
^^CystipkyTlum/^ americipaum Ed. & H. pa/rtim from the 
Hamilton of New York. 

el pseudmepMum Sehuis from the upper coralline limestone of 
Niederehe in fire Mifd. 
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Family Digonophyllidae. 

Mesophyllum collare sp. nov. cf. (not very close to) some Atelopkyllum 
Wdkd. from the upper Honsei beds of Ernst, near Hagen, 
Germany. 

M. {Dialithophyllum) fultiim sp. nov, ef. D. compUcaium Wdkd., top- 
most Honsei beds, Genna, Germany. 

Family Disphyllidae. 

Disphyllum gregorii (Eth.) cf. C. caespiiosum var. hreviseptata Fr. 
( tPiattenkalk), Refrath near Cologne, Germany; D. emsti 
(Wdkd.), Upper Givetian of Moravia. 

D, (or Mmgeea) trochoides sp. nov. ef. D. (or M.) spoiigiosum (Schl.), 
Biiehel beds of Paffrath Basin; 2). (or If.) conicum (Kett.), 
upper Givetian of Moravia. 

Z>. (or M,) excavatiim sp. nov. ef. C. lathy calyx Freeh, 1886, pi. v, 
fig. 24 only, erinoid beds, Muhlberg in the Bifel. 

Family Endophyllidae. 

Endophyllvm aldiivm E. & H. var. cohimna var. nov. ef. E, ooUigatum 
Eth,, Middle Devonian of Tamworth, N.S.W. 

Family Favistellidae. 

Favistella rhenana Freeh from the quadrigeminus and Biiehel beds near 
Hand in the Paffrath Basin, Germany. 

Fa^cdphyllum ryani sp. nov. 

Family Spongophyllidae. 

Hpmgophyllum immerstm sp. nov. ef. 8. kunthi Schl. and 8, parvistella 
Schl., lower Stringocephalm beds of the Eifel. 

Grypophyllum sp. cf. G. normale Wdkd., qiiadrigeminus beds of Hand, 
in the Paffrath Basin, Germany. 

Grypophyllum compactum sp. nov. cf. G. tenae Wdkd., qmdrig&minus 
beds of Hand, in the Pa&ath Basin. 

Stringophyllum qimvnormaU sp. nov. cf. 8, iwrmale Wdkd,, 
qicadrigemimis beds of Hand, in the Paffrath Basin ; 
Bomhardiina beds of Soetenich in the Eifel. 

8, quasmo^'male var. f 

8, qmdnormale var. ana nov. 

8. lipartitum sp. nov. cf. 8, biichelense (Schl.), Genna, Germany 
[? upper Honsei]. 

8, irregtilare sp. nov. ef. 8. temie Wdkd., Schwelm, Germany [? 
Massenkalk] , 

8. isactis (Freeh) from the Biiehel beds of Schladetal and Biiehel in the 
Paffrath Basin ; upper Givetian of Moravia. 


The relationships may be summarised as follows: — 


1 

PafErath 

Basin. 

Id.* j 

Comp.* 

Altena 

Saddle. 

Id. 

Comp. 

Eifel. 

Id. 

Comp. 

Upper Middle Devonian 
StHngocephcUus beds 
** Givetian. 

Plattenkalk 
Massenkalk = 
Biiehel 

■ 

B 


■ 

B 


■ 


Up. Honsei ~ 
quadrig. 

1 

4 

Upper 

Honsei 

1 

4 

Up. Coral 
1st 
Crinoid 
beds 

1 

8 

2 


* Id. = Identical, Comp. = comparable species. 
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I similarity to the fauna of the quadngendnvs 

beds of the Paffrath Basin near Cologne in Germany, and their German 
equiv^ents, and I consider that the bulk of the North QueenslaS 
hnmstones are rmghly equivalent to the quadriffewdnus beds of the 
Paffrath Basin But on the Panning R. at least, the top of the limestone 

succeeding Biiehel beds (Massenkalk) 
of the Iraffrath Basin, for it contains a species characteristic of the Biiehel 
beds. The list also indicates a relation to the Chinese province. Onlv 
one species is eompa^ble with the American Hamilton fauna. The study 
thus shows that the Burdekin, Panning and Reid limestones are younger 
aan the Murrombidgee limestones of New South Wales, and the 
Clermont and SiNerwood limestones of Queensland, all of which are 
considered to be Couvinian (Hill, 1939b, 1940a, 1940e). 

SYSTEMATIC DESCRIPTIONS. 

The descriptions given below are based on 524 thin sections and 
more than 1,000 sp^mens. It is noticeable that the individuals of 

g®“era AcantJLophglhm, 
Cyst^phylhm, D^pkylhm and Sir-mgopKyllum could be divided into 
lo^l rac^, from the morphological characters shown by them at the 
different localities. These races are not herein regarded as varieties but 
are mentioned or described in the remarks on thf sped? varieties, but 

All genpa described or named herein are interpreted on the geno- 
for Smith and Thomas, 1940, which should be consulted 

fomSr genotypes were 

FAMILY ACANTHOPHYLLIDAE. 

Acanthop^h:gidae; Hill, 1939a, p. 220; 1939b, p. 56; Hill and Jones, 

Genus Acnnthophyllum Dybowski. 

Acanihophyllum ^howski; Hill, 1939a, p. 222; 1939b, p. 56; Hill and 
tiones, 1940, p, 179. 

it be founl%l?n7brto?prit^'^^^^^^^ 

ESy ai d oSeSi^I “morphological sub-group in the Givetian of 

wS^^EthTridS Gyathophylhim 

Wedekind (1925, pp.\^12 t5£^3 

nf ciAri+Q n ’ these differ only m size and 

sHSta of each T? “ diameter, with 

14 SSt ^th at Quee^land .species is smaller, up to 

wt£? brS^^v wSS ?n the septa are 

cymSoid SaHrlp tai? 1 ^?®®®Pmmentarium, and frequently show 
Sd almnS^n tabi^arium; the major septa are uneq4l and 

dilaTation S thVir.+a'^A ^'thout vortical curvature in the tab^arium; 
cSve “ike 2 intpS. The calice is 

sub-group is at Dresant txH+l®’ tabulae are very close. This 

S dSSnSmL^hlT^ ^thout a separate generic name, for although 

{s^ Lang, Smi2 Ld ^omL^ S 

MptCSd the^SSm^mf^ cy^toid (^riSrof the 
• "■ ■■ gcncra regarded ■ as 
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membei‘S of the Acanthophyllidae — ^the Silurian Gymatelasma and 
SpougophylloideSf and the Devonian Lyrielasma; and in other species 
of the genus Acanihophyllum — A. elmigatmn and A. dianthus (Gold- 
fuss), both described as Cyathophyllids by Le Maitre, 1934, from beds 
transitional between the Coblenzian and the Couvinian. 

AcaniJwphyllum siveeti (Etheridge) PL V., figs. 1-5. 

CyathophyUum sp, ind. Etheridge, 1892, p. 59, pi. 3, figs. 11, 12; Began 's 
Quarry, Eeid Gap. 

CyathophyUum sweeii Etheridge, 1895, p. 521, pi. si., figs. 3, 4; pL sii., 
fig. 1, Eeid Gap. 

Lectotype: on P 1652, Geological Survey of Queensland, from 
Began "s Quarry, Reid Gap, figd. Etheridge, 1892, loo, cit. Givetian. 

Diagnosis: AcanthophyUum with about 26 septa of each order 
rather broadly wavy in the dissepimentarium, and somewhat dilated 
towards the periphery ; the major septa are unequal and not vertically 
rotated, and may have cymatoid carinae in the tabularium ; the cardinal 
or counter septum is frequently longer than the others. 

Description: The corallum is trocho-eylindrical and probably 
solitary, and frequently somewhat vermiform. It may attain a diameter 
of 14 mm., in a height of 45 mm., but most eorallites are fragmentary 
and rather slenderer. The epitheca shows narrow longitudinal septal 
furrows, and broad intervening ribs, all crossed by fine growth striation, 
and occasional growth constrictions. The calice is deeply oval like an 
inverse cone. The corallum is often somewhat oval in transverse section. 

In the figured section of the lectotype, taken through the base of 
the calice, there are 26 septa of each order, but in most specimens the 
number is somewhat smaller. The septa dilate slightly in the outer 
parts of the dissepimentarium, gradually increasing till nearly at the 
epitheca, and then suddenly forming a narrow crenulate stereozone; 
the dilatation may spread over the upper surfaces of the outermost 
dissepiments. The minor septa are less dilated than the major septa. 
The septa are broadly and irregularly wavy, particularly near the 
epitheca. The major septa are unequal and usually fail to reach the 
axis, but in some eorallites one may extend right to the axis; in one 
specimen at least this long septum is the counter septum, for its neigh- 
bouring minor septa are longer than the others. The major septa may 
have cymatoid carinae m the tabularium. The minor septa extend up 
to two-thirds of the way to the axis. The dissepiments are highly 
inclined and rather elongate, and the outermost series may be dilated. 
The tabular floors are thm and close, and concave, sometimes deeply so, 
or with a median notch, and are formed of numerous elongate tabellae. 

Localities: Burdekin Downs, B, P ; Panning E., A,P ; Reid Gap, 
A (type locality), E,P. 

Remarks: This species is almost identical with A. dihwianuM (see 
p. 284) from the upper coralline limestone {Gosmaphylkm beds) of 
Niederehe in the Eifel, which are at the top of the middle Middle 
Devonian of Schulz, i.e. near the top of the lower Givetian. Schmidt 
(1936, p. 317) has recorded A. diluvianum from the reiicvlaris-moirl 
at the base of the upper Middle Devonian of Soetenich in the Eifel. 
The only difference is that the Queensland species is smaller and has 
fewer septa than the German. The specimens from the type locality 

^ For explanation of localities referred to by letters see pp. 230-2S2. 
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are frequently slenderer than the type, while those from Burdekin 
Downs A (on the hill rising from the fowlyard) are somewhat stouter 
Specimens from the anabranch of the Burdekin R. near Big Rocks 
(Burdekin Downs E) are on the whole much slenderer than those from 
the type locality, though some are stout, and many have recessive minor 
septa; this last character is so striking that it might prove better to 
regard the individuals showing it as a variety, but this is not done 
herein. Other specimens from this locality show a particularly strong 
development of eymatoid carinae. Specimens from Reid Gap B (portion 
370 parish of Magenta) are very similar to those from the type locality. 

Genus Dohmophi/llum Wedekind. 

Dohmophyllum Wedekind, 1923, pp. 29, 30 ; 1924, p. 76. 

TrematophyUum Wedekind, 1923, pp. 27, 35 (genus eaelebs) ; 1924, 
pp. 72, 75; genolectotype, chosen Lang, Smith and Thomas 
(1940, p. 135) T. schuki Wedekind, 1924, p. 76, text-fig. 104, 
Lower Middle Devonian (lower coralline limestone), Niederehe, 
the Bifel. 


Spargartophyllum Wedekind, 1925, p. 13; genoholotype S. difficile 
Borehers MS in Wedekind, 1925, pp. 13, 14, text-fig. 9; 
quadngemmus beds of Hand near Bergiseh Gladbaeh; and 
Piilingserbachtal, near Letmathe, Germany. 

Genoholotype: D. involutum Wedekind, 1923, text-fig. 7 on p. 30- 
1924:, text-fig. 108. Crinoid beds (base of ^imwacephulm beds')! 
Aiiburg, near Gerolstein in the Eifel. 

^ Biagnosh: Large, ^ simple Rugose corals with a wide dissepimen- 
tarium of fine dissepiments, with numerous close, flattened tabellae 
arrmged in irregular floors without a median notch, with long unequal 
major septa, sometimes slightly carinate, and with a vortical axial 
structure or an axial column of discrete, thickened, curved septal ends, 
often carinate. 


iZemarfts: In my opinion the genera given in the synonymy should 
be merged, the distinctions made by Wedekind, on shape of calice, type 
of septal carination, and tightness of axial structure being considered 
or not more than specific value in this group. Together they characterise 
a rektivelp?' short period of time, from the top of the CaUeola beds to 
the top of the lower part of the Stringooephalus beds of the German 
succe^ion, and they are all covered by the diagnosis given above. The 
best toown member of the genus is perhaps Z>. helianthoides (Goldfuss) 

pW unequal septa and its 

close flattened tabellae the genus shows the characters of the 
canthophyrndae ; but these tabellae are arranged in irregular groups, 
n^y of which appear to indicate irregularly domed tabular floors: and 
by this character they are separable from AcanthopUjllum, which 
t;^ieally has replarly concave floors with a median notch. Stew- 
Wedekind (1925, text-fig. 7) from the coralline 
emoidal limestone {CosmophyUum beds) of Dachsberg in the Eifel, 
the genus. Our Queensland species is closest to 
Basin forms from the quadingeminus beds of Hand in the Paffrath 


Dohmophyllum clarhei sp. nov. PI. V., fig®. 6-11. 

Solotypp P. 4531, University of Queensland Collection, base of 
stead (19^)^™lvetito^^*^^* ^ rofies upstream from Panning R. home- 
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Diagnosis: Large trochoid or trocho-eylindfical Dohmophyllumf 
frequently with rejuvenescence; the axial ends of the long major septa 
are usually twisted in a moderately wide vortical axi^ structure; the 
minor septa are long and both orders are thin except at the periphery, 
where they suddenly dilate wedge-wise into a fairly narrow stereozone. 

Description: The corallum is large and solitary, though usually 
associated with others of the same species ; it is trochoid at first, tending 
to become cylindrical later; rejuvenescence may frequently cause a 
sudden decrease in diameter. It is often somewhat flattened. The 
holotype has a longer diameter of 28 mm. and a shorter diameter of 
24 mm. at about 35 mm. from the apex, and is almost erect. Some 
coralla may be smaller, others much larger; one is 150 mm. long, with 
a longer diameter of 60 mm. ; some may show slight curvature. 

The average number of septa of each order is 28 or 30, but small 
corallites may show fewer, and large corallites up to 37 of each order 
(at a diameter of 46 mm.). The septa are thin, and usually without 
earinae, though some short, ragged trabecular earinae may occur on 
them near the inner margin of the dissepimentarium or in the tabu- 
larium. They expand suddenly wedgewise at the periphery, to form a 
stereozone; this is almost 1 mm. wide in the holotype; it tends to be 
widest near the apex, and thinnest near the calice. The septa are often 
somewhat wavy just inside the stereozone, and they may sometimes be 
discontinuous there. The major septa extend unequally towards the 
axis ; t 3 rpieally many of them are strongly rotated in a counter-clockwise 
direction in the tabularium, thus forming a vortical axial structure, 
but they may be almost straight therein ; sometimes they are somewhat 
withdrawn from the axis. The interseptal loculi in the tabularium are 
somewhat unequal. The septal ends may be somewhat thickened in the 
tabidarium. In one specimen (F 4471) some of the septa are broken 
off from their axial ends which are twisted together irregularly, forming 
an axial column as in some D. helianiJioides (Goldfuss). The minor 
septa extend nearly two-thirds of the way to the axis in the adult stages, 
rather less in younger stages, and more in very well developed coralla. 
The dissepiments are numerous and rather globose, but less so than in 
other species of the genus, and are steeply inclined. They are frequently 
geniculate in transverse section of the corallum. The tabular floors are 
usually irregular, sometimes sagging on one side and domed on the 
other. They are formed by numerous rather flattened tabellae, though 
occasional arched plates are seen, and are almost as closely spaced as 
the successive dissepimental floors. The width of the tabularium is 
variable, up to one-third the diameter of the corallum. The horizontal 
skeletal elements are consistently thinner than the septa. 

Localities: Burdekin Downs A?, B?, D, E, F; Fanning R. A. 
(including type locality), B, D?, B, (}?; Iteid Gap A?, E, F, G, 

Bemarhs: The queries in the locality list refer to specimens, from 
the locality cited, only doubtfully referred to D. clarhei. The species 
is close to individuals from the quadrigemin/us beds of Hand in the 
Paffrath Basin, figured by Wedekind (1925) as SparganopKyllwm 
difficile j S, simplex, and S. gradle; these have a similar number of septa 
and a similar external form, but the limits of variation in the German 
species are unknown. Our species varies within wide limits, and the 
chief variables are : — size of corallum, the number of septa taking part 
in the axial structure, the degree of the rotation of the axial ends and 
the degree to which these are discrete, and the width of the tabularium. 
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The dilatation and -waviness of the septa vary slightly. The variation 

was not found to be of ' any strict significance geographicallv or 
stratigraphieally. «= o r j i. 


Genus Lyrielasma Hill. 

Lynelasma Hill, 1939a, p. 243. 

Genotype: CyathophyUum suhcaespitosum Chapman, 1925 n 112 
pi. xui., figs. 15, 16a, b. Devonian, Cave Hill, Lilydale, Victoria. ^ 

Fasciculate Rugosa with the major septa directed 
towards tile median plane, with wide, deeply concave incomplete tabulae 
xT- stereozone of irregular width, formed by the 

dilatation of major and minor septa in the dissepimentarium. 

Bange: Lower or Middle Devonian of Victoria. 

Lyrielasma curvcctum sp. nov. PI. V., figs. 12-14. 

Holotype: P 4423, University of Queensland Collection, base of 

hStd ^ R- 

Diagnosis: Lyrielasrm in which the axial ends of the septa may be 
domeT^ ^ curved, and the tabulae may be horizontal or even slightly 

The corallum is probably phaceloid, one section and 
some specimens showing coraUites m such positions m the matrix as 
to suggest that smaller corallites arise from larger by lateral increase 

15 mm., and the corallites we cylindriS T; 
rienderly to>ehoid, and may be erect or curved. Neither calice nor 

are about 25 septa of each order, 
^ated towards the periphery, so that a stereozone of irregular width 
IS formed, varying from one coraUite to another from 1 m^to 4 mm 
The major septa reach or almost reach the axis: they are uneaS^ 

^5°ut I median pCe,' 

aS Xu are vorticaUy curved. The dissepiments 

section Tbp are. often geniculate in transverse 

*lo“ed or saucered, and 

are formed of numerous, close lying, flat tabellae. 

beca^X^flaf tit u somewhat doubtfuUy in Lyrielasrm 

Spends and the vortical curvature of its axial 

w!: ri ^ ■ X 7®^ distinctly arranged about a median 

ptoe, have not previously been observed in the genus No foreign 
species IS known to resemble it at all closely. 

Lyrielasma{ f) lophophylloides sp. nov. PI. VI., figs. 1, 2. 
Do™!'£S,/, SS’ “S?' OollMtfon, BurdeBn 

ItagJM wta slender eomffites lane straiglit 
one longer and thicker than the others, highly inclined 
dissepiments and deeply concave tabulae. ^ ^ mciinea 

incre^?Srrrf^^%^p’^“''”?rf cylindrical coraUites; 

the nature of tbp?!- about 9 mm. in diameter, and 

SWr' “^derSedTCra! 

Hneqaafly 
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the counter or the cardinal septum, is longer than the others, and 
slightly thicker. One septum opposite to this, and two almost at right 
angles to it, may be but little shorter than it, and a little longer and 
thicker than the remaining septa. The 20 minor septa extend about 
two-thirds of the way to the axis. The dissepiments are equal and highly 
inclined. The tabularium is narrow and contains inversely conical, 
complete tabulae, rather distantly placed. 

Remarks: It is doubtful that this species is of the genus Lyrielasma; 
it is provisionaUy placed therein because in the genotype the cardinal 
or counter septum is oeeasionally longer than the others, and the tabulae 
are inversely conical, and these are characters possessed by the new 
species. In internal structure it resembles very closely GyatliophyUwm 
JiaUioides Freeh (1886, p. 177, pi. xix., figs. 6, 6a, 15) from the crinoid 
beds of Dalbenden near Urft in the Eifel (that is, at the base of the 
lower part of the Stringocephalus beds of Germany) ; but the German 
species is solitary and has a wider dissepimentarium. 

AMPLEXIMORPHS. 

Ampleximorphs; Hill, 1940b, p. 390. 

Solitary or fasciculate Rugose corals which have thin walls, short 
lamellar septa and complete tabulae, and are without dissepiments. 

Genus Yaheia^ Lang, Smith and Thomas. 

Yabeia Lang, Smith and Thomas, 1940, p. 141, nom. for 

Cylindrophyllim Yabe and Hayasaka, 1915, p. 90. 
CylindrophyUwm was pre-occupied in 1900. 

Oenoholotype: Gylindrophyllum simplex Yabe and Hayasaka, 1915, 
p. 90, and 1920, p. 133, pi. vi, figs. 3a-b; Devonian, neighbourhood of 
Hung:kuo-ehi, Ta-kuan-ting, Chao-tung-fu, Province of Yun-nan, China. 

Diagnosis: ‘‘Corallum composite, fasciculate; corallites long, erect, 
subparallel, only in contact at the point of gemmation; surface of the 
corallites transversely wrinkled and finely striated. No septa or septal 
spines at all. Tabulae complete, moderately close, horizontal. Multiplied 
by lateral gemmation.’^ 

Remarks: Owing to the complete absence of septa it must be ques- 
tioned whether this genus is a Rugose coral, and it is placed rather 
doubtfully with the ampleximorphs. 

Yabeia salmoni sp. nov. PI. VI, figs. 3, 4. 

Holotype: P5025 University of Queensland Collection, Burdekin 
Downs station, on the anabranch of the Burdekin R. near Big Rocks. 
Givetian. 

Diagnosis: Yabeia with distant tabulae. 

Description: The specimens consist of numerous parallel or almost 
parallel cylindrical corallites, from 5 to 10 mm. in diameter, often 
crushed. Their manner of aggregation suggest that they are parts of a 
laterally increasing phaceloid eorallum, but increase was not directly 
ol^erved. The epitheea is transversely wrinkled and finely annulate, 
but no longitudinal striation can be distinguished. The waU is very thm, 
less than 0-25 mm. No septa or septal spines can be found. The tabulae 
are thin, horizontal and inequidistant, from 2 to 4 mm. apart. Walls and 
tabulae are usually lined with sec ondary calcite prisms. 

jtrp hna name is pre-oeeupied by Yabeia Besser and Endo, 1935. See Heavens 
Nomenclator Zoologicus, VoL IV., published in 1940. 
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Localities: In addition to the type locality, the species occurs on 
Burdekin Downs station at the limestone dam. 

Remarks: Our form differs from the Chinese genotype in the greater 
distances between its tabulae. The absence of all traces of septa, either 
lamellar or spinose, is very striking j none are to be found even in 
tangential sections cutting obliquely into the lumen from the wall; nor 
are there any longitudinal striations on the epitheca such as usually 
correspond with septa. It thus differs from the German Givetian 
Cyathopaedium, for lamellar septa are well shown in Schluter’s figures 
of his genotype. Cyathopaedium may be identical with the previously 
founded Silurian Pycnostylus Whiteaves (Hill, 1940b, p. 391). We have 
no information on the nature of the septa in another Devonian phaceloid 
ampleximorph, Flacophylhm Simpson, from the Onondaga (Lower 
Middle Devonian) of North America. 

FAMILY CALCEOLIDAE. 

Family Calceolidae Lindstrom, 1883, p. 9, emended Hill, 1940b, p. 393. 

Genus Calceola Lamarck. 

Calceola Lamarck; Lindstrom, 1883; Richter, 1928, p. 174. 

Genotype: Anomia Sandalimim Linnaeus, Germany. 

Diagnosis: Calceoloid corals with semi-circular operculum ; with the 
counter quadrants on the flattened side, and the cardinal on the curved 
side; the skeletal elements are so dilated that all interseptal loculi are 
filled up. 

Remarks: Richter (1928) has concluded that the genus, which is 
characteristic of the Middle Devonian of Europe, Asia and Australia, but 
has not been recorded from America, contains one species only. 

Calceola sandalinu (Linnaeus). 

Calceola sandoMna (Linnaeus) ; Lindstrom, 1883, p. 10 ; Richter, 1928, 

p, 174. 

Diagnosis: As for the genus. 

Remarks: After statistical work on the variations in external form 
of German and other individuals, Richter (1928) has divided the species 
into four sub-species with range and characters as follows: — Calceola 
sandalina oldest mutation, occurs in the cvltvijugatus beds at the base 
of the Couvinian in the Eifel, and in the lower Couvinian of Spain ; the 
angle made by the edges of its flat side at the apex varies between 45*^ 
and 65°, but mostly between 55° and 62°. Calceola sandalina sandalima 
(see below). Calceola sandalina alia (see below). Calceola sandalina 
westfcdica Lotze, occurs in the upper part of the Givetian of the German 
Sauerland, and at Muhlberg in the Eifel, in beds which were previously 
regarded as basal Givetian (Richter, 1928, p. 176) ; its angle varies 
between 50° and 75°, but mostly between 60° and 65°, and its sides are 
curved by a gradual broadening of the angle with growth. 

Large, broad-angled and small, narrow-angled Calceola occur 
together in the North Queensland limestones, and appear to be referable 
on their external form to C. sandalina sandcdina and C. sandalina alia^ 
mhough my measurements of the average angle give in each ease an 
increase of 5° to 10° on those given by Richter. 
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Galceola smdcdina sandalina (Linnaeus) PI. VI, figs. 5, 6. 

Calceola sandSina sandalina (Linnaeus) ; Eiehter, 1928, p. 174. 

Diagnosis: Large and broad Calceola sandalina, witli apical angle 
between 50® and 80®, and usually between 60® and TO®. 

Description of Queensland fortns: The corallum is large, with a 
height of from 30 to 50 mm., and a breadth of from 50 to 60 mm. The 
apical angle varies from 70® to 90®, the average being about 80®. The 
flat (counter) surface is occasionally almost erect, but usually curves 
inwards during ^owth. The sides of the flat face are usually straight, 
so that the angle is constant throughout growth. The epitheca of the flat 
face shows a median ridge, and numerous ridges and furrows parallel 
to this. The caliee is very deep, reaching almost to the apex. Vertical 
sections show that the sclerenchyme is deposited in successive growth 
lamellae. 

Localities: Burdekin Downs P; Panning E. D. 

Remarks: The Queensland specimens agree with the descriptions of 
the German subspecies, except for the somewhat wider angle in our 
forms. In Germany the subspecies occurs in the osiiolatus {= Galceola) 
beds and m the lower part of the Stringocephahis beds. 

Calceola sanddina alia Eichter. PI. VI, figs. 7-9. 

Calceola sandalina alia Eichter; Eichter, 1928, p. 175. 

Diagnosis: Small and narrow Galceola sandalina, with apical angle 
between 35® and 60®, and usually between 40° and 45®. 

Descriptimi of the Queensland forms: The corallum is small, with 
a height of from 14 to 25 mm., and a breadth of from 10 to 21 mm. The 
apical angle varies between 35° and 60®, but most individuals are 
between 45° and 55®. The flat (counter) surface is often erect, but is 
more often slightly curved inwards. The sides of the flat face are usually 
quite straight. The calice is very deep, extending almost to the apex. 

Localities: Burdekin Downs B, P ; Panning E. A, B, P. 

Remarks: The Queensland specimens, like those of C. sandalina 
sandalina are preserved in bedded limestones, and do not weather out, so 
that it is difficult to measure their apical angle accurately. Our 
specimens appear to have a wider angle than the German. In Germany 
the subspecies occurs in the beds with DecheneUa vemeuUi in the Eifel, 
and in the middle part of the Stringocophalm beds on the right side of 
the Ehine. 

CYSTIMOEPHS. 

Cystimorphs; Hill, 1939a, p. 248. 

Wedekind and Vollbrecht (1931) have considered that ^e 
cystimorphs of the lower part of the German StringocepkaZus beds which 
are usually included in Ggstiphyllum pseudoseptatum Schulz are of 
the same family as Arcaphylhm, Hemicystiphyllum etc., and have 
described the family as the LytophyUidae (i.e., Lithophyllidae) . The 
character which they considered diagnostic of this family is the ‘‘septal 
cone.’’ In C. pseu^sepiatmn and similar forms the septa are visible 
only as septal remnants in successive zones of skeletal dilatation ; each 
zone of dilated tissue is deposited on one old calical floor, and thickens 
the dissepiments and tabulae at this position; the dilatation is greatest 
in the middle of the floor, and decreases towards the periphery ; as the 
calical floor is conical in all these forms, the zone of dilatation is conical 
also. These successive zones of i^eletal dilatation, as the present author 
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prefers to call them, rather than ‘‘septal cones, ’’ seem to her to repre- 
sent successive zones of internal structural rejuvenescence, such as were 
suggested by Lang (1909, p. 290) ; while Ma (1937, p. 8) has considered 
that they represent the internal structural accommodation of the skeleton 
to annual seasonal changes. If they represent rejuvenescence, they would 
be very striking in forms whose young and old developmental stages are 
unlike, e.g., where the young stage has numerous thick septa, and the 
old stage no septa at all. In forms on the other hand where there is 
little difference between the septa of the young and the old stages, the 
difference would be least noticeable, and the zones of rejuvenescence 
might easily escape observation. These zones are important in 
pse^adoseptatvm, but are much less important in Mesophyllum, though 
they do occur in this genus as in other Rugosa. They do not seem to be a 
satisfactory criterion for a family. 

I have preferred to group the cystimorphs Arcophyllum., 
Hemicosmopkyllum etc. as possible sub-genera of Mesophyllum (see 
below p. 245), and because these forms all have an elongate minor septum 
in the counter fossula, I have included them in the Digonophyllidae 
(see p. 244) . 


The remaining cystimorphs of the lower part of the German 
Siringocephalus beds including pseudoseptatum have been con- 

sidered by early authors under Cys^tiphyllv/mi and Mioroplasfw, while 
lately Wedekind, and Wedekind and Vollbrecht have used MicroplasvM, 
UihophyUum, Paralithophyllum, Nardophyllum and Plagiophyllum. 
CystiphyUum was founded for Silurian cystimorphs, which have discrete 
teabeculae preserved as holacanths, and holacanths have not been observed 
in any Givetian cystimorphs. Microplasma has for genotype a Silurian 
fasciculate cystimorph from Gotland, whose internal structure is insuffi- 
ciently known for exact taxonomy in such a difficult group as the 
cystimorphs. lAthophyllum 2 i;adNardophyllwta {z=z Plagiophyllum) have 
for genotypes forms in which the tabularium is not central, but is near 
or at the wall, WedeMnd and Vollbrecht have shown that the position 
of the tabularium, while usually almost central, is variable in the group 
about C. psowdoseptaium, and it may be that it is not of generic value 

m the cystimorphs. The genotype of Paralithophyllum has not been 
figured. 


Thus there is at p^sent no satisfactory solution of the taxonomic 
problem of those Devonian cystimorphs which never show traces of the 
long counter minor septum of the Digonophyllidae. Such a solution 
must be based on a re-study of the German forms, since the great majority 
of the generic names have been appHed to these; but this is not possible 
at present, and m this paper CystiphyUum^^ is used. Some, indeed, 
1 Digonophyllidae, and for such the name 

Cystyj^yUmdes Yoh (1937, p. 53) is available; but at present we have 
no certain means of distinguishing them. 


T 7 - 4 ? the cystimorphs of the lower Calceola beds of the 

Wedekmd (1924) among ZonophyUum, Legnophyllum 
and Pseudc^llum must remain in doubt until their characters can be 
more clearly established. From the figures alone it appears that they 
could belong to the Digonophyllidae or to the cystimorphs like ‘^0 
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GysUphylhm^^ austroLe Etheridge (PL VI, figs. 10-13.) 

Gystiphyllum americamvm Edw. and Haime, var. ausirale Etheridge, 
1892, p. 58, pi. iii, figs. 13, 14. 

Lectotype (here chosen) on P 1652, Geological Survey of Queensland 
Collection, Regan's Quarry, Reid Gap; Givetian. 

Diagnosis: Cylindrical cystimoi^hs typically without successive 
zones of skeletal dilatation, and with traces of trabeculae typically 
confined to a very narrow peripheral stereozone. 

Description of the lectotype: The corallum is cylindrical and curved^ 
with a maximum diameter of 28 mm. ; the lectotype is 110 mm. long and 
incomplete, and in its distal parts shows rejuvenescence by which the 
diameter is reduced; this rejuvenescence breaks the epitheca at only one 
position, that of the thin section figured, and is not associated with 
skeletal dilatation. There is a peripheral stereozone about 1 mm. wide, 
in which short trabeculae may be counted indicating between 80 and 100 
septa, presumably including both minor and major. The trabeculae may 
extend about 0-5 mm. into the lumen, and may be repeated on the 
series of dissepiments, but none are seen inside this. The tabularium 
occupies almost one half of the lumen, and its plates are much larger 
than those of the dissepimentarium; they are arranged in concave 
tabular floors, and those which are the more inclined (the outer) are 
inflated in their upper parts. The tabularium is not quite central in the 
thin section figured. The plates of the dissepimentarium are smaller, 
more steeply inclined and less globose than those of the tabularium; they 
are not dilated; rarely they are inflated in their upper parts. Apart 
from the peripheral stereozone, there are no zones of skeletal dilatation. 

Localities: Burdekin Downs A, B, D, E, P; Panning R. A, B, C, D, 
E, P, G; Reid Gap A (the type locality), B, E, P, G. 

Remarks: This is the commonest species in the north Queensland 
Givetian limestones. The tabularium is nearly always almost central. 
There is considerable variation from locality to locality, particularly in 
size. At the type locality, only a few specimens have a diameter greater 
than 28 mm., others are smaller. Those collected from the nearby 
portion 54 Wyoming (Reid Gap P) in large numbers have an average 
diameter of 16 mm. only, but in internal structure they are indistinguish- 
able from the lectotype. They are mostly somewhat worn, and some thus 
show the long thickened bases of the septa; those weathered a little more 
may show long rows of dots representing the inner ends of the 
trabeculae. They show little curvature. One has a talon, probably 
indicating that the species is haploid (solitary). Specimens from 
Burdekin Downs, on the ME behind the fowlyard (A), are veiy close 
to the lectotype, but some show zones of skeletal dilatation, which may 
be very slightly or moderately developed. Others have rather larger 
dissepiments wMch are also more inflated in their upper parts. 
Specimens from the fence running N from the E end of the night 
paddock (Burdekin Downs D) are praeticaEy identical with the lecto- 
type, though larger and smaller coraEa occur. Some from the limestone 
dam on Burdekin Downs (P), where the size is usually greater, show 
larger dissepiments than the lectotype, which are also more swollen 
distally, so that circular sections are seen in transverse sections of the 
corallum ; and this variation is yet more pronounced in specimens from 
the anabranch of the Burdekin R., near the Big Rocks (E) ; when the 
peripheral stereozone in such forms is very thin, one may imagine a 
relationship to Mesophyllum.. Specimens from the Panning R. show all 
the above variations, but on the whole they are larger. 
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species is perhaps closest in internal structure to 
“ CysUphyUvim” scMwteri (Wedekind) from the upper Honsel beds' of 
Enmt, Germaaiy, Le. at the top of the lower part of the German 
Sirvngooephdm beds. Those specimens of “ CystiphyUum” americanvm 
from the Hamilton (Givetian) of America, which have very little skeletal 
dilatation are also close, and may he related, as suggested by Etheridge. 
Some of the slenderer specimens of our species resemble Microplasma 
fongi Toh from the lower Givetian beds Kwangsi, China, although Yoh’s 
figures (1937, pi. iv, figs. 4-6) do not show a peripheral stereozone. Yoh’s 
AtelophyUum (Cystiphylloides) kwangsiense from the same place 
resembles some of the larger specimens placed in ‘'0.” mstrale herein, 
in the absence of skeletal dilatation; but Yoh’s figure (pi. v, fig. 3a) 
shows long septal trabeculae not observed in any of the Queensland 
specimens. 

“Gystiphyllunk” cf. pseudoseptatvm Schulz. PI. VII, figs, la, b. 

A specimen from the dome in the Fanning R. near the tauTr 
cow paddock shows great skeletal dilatation in successive zones, and thus 
su^ests comparison or identity with “G.” pseudosepiaivm Schulz 
(1883, pi. x^ii, figs. 3, 4) from the upper coralline limestone (lower 
part of the StringocepKalus beds) of the Hillesheim Basin in the Eifel 
md with “G." americanum. Edw. & H. (Fenton and Fenton, 1938)! 
Specimens from Burdekin Downs, on the hill behind the fowlyard, and 
from portion 370, parish of Mlagenta in the Reid Gap, appear inter- 
mediate m mternal structure between it and the leetotype of “G.” 
australe. The Farming specimen is turbinate. 


FAMILY DIGONOPHYLLIDAE. 

Typical Genus, Digonophyllv/m Wedekind. 

Large, Mlitary Eugosa with a greatly lengthened minor septum in 
the counter fossula, with concave tabular floors of rather globose tabellae, 
and a wide dipepimentanum of smaller, globose dissepiments. The 
number of septa is large, and the septa are very variable in develop- 
ment. Ihey may extend from periphery to axis, or they may be with- 
drawn from periphery or from axis or from both, leaving only occasional 
rac^, they may be dilated in the tabularium or at the periphery, and 
proceed from t^ tabularium into the dissepimen- 
caraae ma.y develop on the septa or instead of them 
periphery ; lateral dissepiments may buttress the septa. The 

stren^hened, at different calical floors, both 
in tniekening and trabecular continuity. 

the ^ ™Portant in the Middle Devonian of 

me Jijiiel, and good figures of many of its members are hv 

Wedetod (1921, 1924, 1925) VoUbreeht (1926) Walther (1928) and 

twf to in™ be dSe iSo 

strongly developed, 

S th^ SL Ws. The^ groups coni 

on the e-ennt^^f the German Devonian, each interpreted 

SSf ^ Lang Smith and Thomas (1940). First 
rtp from the Nohn beds at 



the Inwoi. Iv oi . wiaixme limestone 01 iNieaerehe m 

^® Sin^ocephalus beds of the Eifel and 
Eittdeu>phyUum from the fupper part of the Strmgoeephilm beds of 
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the Sauerland. To these may be added UrcUophyLlum Sochkina from the 
Middle Devonian of the Northern Urals. These all show long and 
moderately persistent major septa, but in some the minor septa are 
impersistent with the exception of the one long one in the counter 
fossula, which is characteristic of the family. Second group : 
Bothriophyllvm from the top of the Calceola beds of Heiligenstein in the 
Eifel, Lehmwphyllum from the crinoid beds of Auburg at the base of 
the Stringocephalus beds of the Eifel, Eemicysti^yllwm, 
EemicosYmphyllmv and ArcophyUum (= Cosmophylhm, preoccupied) 
from the low^'er part of the Stnngocephalvs beds of the Eifel, 
Mesophylkim and Atelophyllum from Bemdorf and the upper Honsel 
beds of Ernst respectively, near the top of the lower part of the 
Stringocephalus beds, and Dialithophyllum from the top of the upper 
Honsel beds of Genna in the Altena saddle. In this group the septa 
are reduced in various ways, but it is nearly always possible to find 
the characteristic elongate counter minor septum of the family. 

In both groups it is very difficult to evaluate species and genera, 
and it is possible that many of the genera in each group should be 
merged. For the purposes of this study each ^oup is regarded as a 
genus {Digonaphyllum and Mesophyllum), consisting of the sub-genera 
as named. 

It is possible that some of the lower Givetian cystimorphs remarked 
above on p. 241 have been derived from members of the Digonophyllidae, 
by total suppression of the septa, i.e. as endpoints of the trends in septal 
reduction charaeteristic of the Digonophyllidae. Or, it may be possible, 
as Wedekind has suggested, that forms with well-developed septa have 
evolved from forms without septa. Many of the morphological groups 
distinguished by Wedekind show successive zones of skeletal dilatation, 
and these Wedekind considered diagnostic of the family Lithophyllidae. 
But (see p. 242) the present author considers these to be the result of 
internal structural rejuvenescence, such as is found in greater or less 
degree in all Rugosa. 

The family is common in the Middle Devonian of Europe ; it also 
occurs in Western Siberia and the Transcaucasus. In the Australian 
Middle Devonian some mesophyllids occur, but none of the group with 
well-developed septa, and the same appears to be the case in N. America. 

Genus Mesophylhim Schliiter. 

MesophyUum Schliiter, 1889, p. 325. 

GenoUctotype (chosen Wedekind, 1925, pp. vii, 28, 38) : — 
MesophyUum defectum Schliiter, 1889, p. 333, pi. vii, fig. 2 (re-figured 
Wedekind, 1925, pi. 13, fig. 76). Upper Midffie Devonian, Eifel, and 
Berndorf, near Hillesheim, the Eifel. 

Diagnosis: DigonophyUids in which the septa are discontinuous and 
greatly reduced. 

Bemarks: Wedekind’s figure of Schliiter ’s specimen shows the long 
minor septum in the counter fossula which is characteristic, of the 
Digonophyllidae. It also shows considerable septal reduction, in that 
the axial ends of the septa are withdrawn from the axis, while their 
peripheral ends are replaced by discontinuous epss-bars(, and their 
median segments are often discontinuous. The minor septa are more 
reduced than the major. The remaining septal segments are moderately 
thin. The various morphologies within this genus, see above p. 245, 
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distinguished with generic names by Wedekind and his co-workers, show 
different degrees of such septal reductions; the groups Aroophyllwm and 
Hemu^smopkyUum show only those types of reduction found in Jlf. 
defectum, and in Aielophyllwm these are carried further in the absence 
of the zone of peripheral, discontinuous cross-bars. In BothriophyUwm, 
Hemicydiphyllum and DialithophyUum, peripheral reduction of the 
septa is slight, and cross-bars do not occur; but a different type of septal 
reduction, by which lateral dissepiments line the septa, characterises all 
three. In Lekanophyllum, although there is peripheral and axial with- 
drawal of the septa, there are no cross-bars, and no lateral dissepiments, 
but the septa may be reduced to a series of cylindrical trabeculae, 
frequently isolated one from another. The systematic value of these 
names is doubtful, but in the present paper they are given sub-generic 
rank. In the German Devonian all of these sub-genera occur in the 
lower part of the Stringocephalus beds of the Eifel, or in the upper 
Honsel beds of the Altena saddle. 

Mesophyllum collars sp. nov. PL VII, figs. 2a, b. 

Holotype: F 4395, University of Queensland Collection, bed c near 
the top of the Fanning R. limestone, on Fanning B. about 1-J miles 
upstream from Fanning R. homestead. Givetian. 

Diagnosis: Large Mesophyllum in which the septa are completely 
withdrawn from both axis and periphery, leaving a collar of major and 
minor septal segments near the inner margin of the dissepimentarium ; 
cross-bars are not developed. 

Description: The corallum is very large. One fragment has a 
diameter of 80 mm., and another of 60 mm. The material available 
shows neither calice nor epitheca, due to weathering. At a diameter of 
60 mm. there are segments of 55 major septa and 55 alternating minor 
septa, developed in a collar in the dissepimentarium, about half-way 
between the periphery and the axis. The segments may be up to 8 mm. 
long, and are dilated. Small wedge-like septal crests may be traced 
beyond each segment, on the upper surfaces of the dissepiments, both 
towards the periphery and towards the axis, but none of these crests 
are in the form of cross-bars. There is a wide peripheral zone of 
lonsdaleoid dissepiments, and a similar but narrower zone occurs at the 
inner ^ margin of the dissepimentarium. In vertical section the 
dissepiments are rather steeply inclined, and somewhat globose in their 
upper parts; they are slightly thickened in successive zones representing^ 
some of the past positions of the calice. The tabularium is about 12 mm. 
wide, and contains rather large tabellae, arranged in concave tabular 
floors. The tabellae are much less steeply inclined than the dissepiments. 

RemarJcs: None of the specimens figured by Wedekind or his 
co-workers show exactly this combination of the various types of septal 
pduction, but some Atelophylhm from the upper Honsel beds of Ernst 
in the Altena saddle are fairly close, lacking only the segments of minor 
septa. 

Subgenus DialithophyUum Amanshauser emend. Wekekind. 
Dialytophyllum Amanshauser MS emend. Wedekind, 1925, p. 40. 

Genotype: D. complicatum Amanshauser MS in Wedekind, 1925,. 
p. 40 p 43, text-fig. 63, topmost Honsel beds. Genua, Germany. 

Diagmsis: Mesophyllum with septa withdrawn from the tabularium 
but continuous in the dissepimentarium, where also they may be 
butti^ssed by lateral dmepiments. 
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MesophyUum {Dialit}u>phyllum) fultum sp. nov. PL VII, jSgs. 3, 4. 

Holotype: P4535, University of Queensland Collection, Panning R., 
by the cow paddock tank, Panning R. station. Givetian. 

Diag'nosis: MesophyUum with the septa (50 of each order) with- 
drawn from the axis but not from the periphery, and buttressed by 
lateral dissepiments. 

Description: the corallum is large and trocho-eylindrical, with a 
diameter in the holot 3 rpe of 40 mm. The epitheea shows growth annula- 
tion and longitudinal striation; the eaiiee is filled with matrix in the 
three available specimens. At 38 mm. diameter there are 50 major septa 
extending a little over half way to the axis, and 50 alternating minor 
septa nearly half this length. The dissepimentarium is as wide as the 
length of the major septa. All the septa are buttressed by small lateral 
dissepiments, which inosculate with the normal dissepiments. The septa 
may be discontinuous just at the periphery and are then represented 
by discrete, cylindrical or sometimes cross-bar trabeculae. One minor 
septum, nearly opposite the cardinal fossula, is as long as the major 
septa. The dissepiments are geniculate in transverse section of the 
corallum. In vertical section the wide dissepimentarium is seen to con- 
sist of small, numerous and fairly steeply inclined plates, while the 
tabularium contains larger and fewer tabellae, arranged on concave 
tabular floors. The horizontal elements are dilated in successive zones, 
representing different positions of the calical floor during growth of the 
corallum. 

Bemarks: The species resembles the genotype of JXalithophyUum 
but has many more septa, with also fairly weU developed minor septa. 
The genotype occurs in the topmost Honsel beds of the Altena saddle, 
in western Germany. These are usually regarded as the very top of the 
lower part of the German StrmgocepTuiLus beds. 

FA3MILY DISPHYLLIDAE. 

DisphyUidae; Hill, 1939a, p. 224. 

Genus Disphyllum de Promentel. 

Disphyllum de Promentel; Lang and Smith, 1935, p. 554; Hill, 1940b, 
p. 398. 

Bemarks: It would appear from the figures that the genotypes of 
the genera MegaphyUwm, Peneckiella, Pseudostrmgo^hyllum and 
Diplophyllum, all proposed by Soshkina (1939) for fasciculate forms 
from the Upper Devonian of the Urals, might well be species of 
DisphyUum as understood by Lang and Smith. Megaphyllum was 
preoccupied in 1894 for a myriapod, and JXplopkyllum in 1851 for a 
coelenterate. 

Bisphyllvjm gregorii (Etheridge). PL YIII, figs. 1-4. 

Campophyllum gregorii Etheridge, 1892. p. 60, pi. iii, figs. 15-18 ; 1895, 
p. 522, pL xl, fig. 2. (Upper Middle) Devonian, Regan’s 
Benwell’s and Philp’s Quarries, Reid Gap. 

Non Campophyllum gregorii Chapman, 1912, p. 219, pL xxxiv, figs. 3-5, 
which is GiXmpopkyUum^^ recessum Hill, 1940c, p. 254, pL ix, 
fig. 7. 

Type Material: in the Collection of the Geological Survey of Queens- 
land ; the lectotype, here chosen, is P 1655, figured Etheridge 1892, pL 3, 
fig. 15, from Regan’s Quarry. Givetian, 
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Diagnosis: Disphyllnm with ceratoid to cylindrical eorallites with 
about 30 septa of each order; typically the major septa reach about 
half-way to the axis, while the minor septa are less than half as long; 
there is typically one or two series of small, very globose dissepiments, 
and the septa are dilated so that they extend laterally over the upper 
surfaces of the dissepiments; typically the tabulae are complete and 
horizontal, supplemented at the margins by smaller plates; variability 
is great; the number of series of dissepiments may increase, the septa 
may become long, and sometimes curved about a small axial space, when 
the tabulae become incomplete on concave floors ; the dilation of the septa 
varies in amount and position. 

Description: The corallum is phaceloid, the eorallites arising by 
peripheral, parricidal increase, or by lateral non-parricidal increase. 
Ceratoid and cylindrical individuals occur, the cylindrical eorallites 
being trochoid proximally. Cylindrical individuals are usually between 
12 and 15 mm. in diameter. The eorallites are all more or less rolled 
and worn, and are found in thin-bedded limestones consisting of trans- 
ported skeletal matter. The compound coralla are usually broken up 
into dissociated fragments, so that hystero-corallites are rarely found 
connected to the parents, the break usually occurring at the junction of 
parent and hystero-corallite. 

There are typically about 30 septa of each order; the major septa 
extend about half way to the axis, while the minor septa are less than 
half as long as the major; all the septa are dilated just inside the inner- 
most dissepiments, so that their dilated tissue extends over the tops of 
these inner dissepiments; in the dissepimentarium itself the septa may 
be thin, or may dilate wedge-wise towards the periphery ; the tabulae are 
complete, and fairly closely but irregularly spaced, with down-turned 
margins; or they are supplemented at the margins by small tabellae 
declined towards them from the dissepimentarium. There are two series 
of small, very globose dissepiments, but only the outer series is persistent. 
The trabeculae of the septa can be seen in vertical section to form a single 
series, about 5 in the space of 1 mm., directed upwards and inwards from 
the epitheea at about 45'’. 

There are many fragments from the Reid Gap, which, while ot 
cylindrical form, differ from typical specimens in the position and 
amount of septal dilatation, and in having four or even five series of 
dissepiments. Usually the septal dilatation varies from one side of a 
eorallite to another; thus the septa may be dilated wedge-wise towards 
the periphery from a point just inside the dissepimentarium, or this 
dilatation may cease at the inner edge of the dissepimentarium, so that 
the sections of septa within the dissepimentarium are thin; or these 
sections may again increase in thickness towards the periphery. In 
some eorallites the zone of dilatation at the inner margin of the dissepi- 
mentarium may not be continuous from septum to septum, and may 
sometimes disappear altogether; in this ease the septa may be thin 
throughout, or may thicken wedge-wise towards the periphery. 

Other cylindrical fragments from the Reid Gap differ from typical 
forms in having longer major septa; these major septa may almost reach 
the axis, and they may be slightly curved in the tabnlarium ; the length 
of the major septa causes the tabulae to be incomplete, and the supple- 
mentary tabellae become larger and more numerous, while the axial 
tabulae shorten and are usually concave; in vertical sections of such 
individuals there is a narrow axial area where the successive axial 
tabulae all are concave to approximately the same extent. 
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Localities: Biirdekin Downs E; Panning R. A, base and middle 
sections, P, ?G; Reid Gap A (type), B, C, ?B, F. 

Remarks: The species is very variable in the Reid Gap. Freeh’s 
figure (1886, p. iii, fig. 3) suggests that 0 . caespitosum var. breviseptata 
Freeh from the Refrath beds near Cologne is close to our species. Piiegel 
(1923) considered these beds to belong to the upper part of the German 
String ocepJiahis beds. Z>. gregoni is also close to the European D. gold- 
fmsi from the Givetian and Prasnian, but differs from the figures of this 
species given by Lang and Smith (1935) in its septal dilatation and in 
its typically shorter major septa. Its septal dilatation is quite similar 
to that of i>. goldfussi var. lisiangJmenense Yoh (1937, pi. viii, fig. 1) 
from the String ocephalns beds of North Kwangsi, but this Chinese form 
has major septa typically long, whereas in the great majority of Queens- 
land specimens the septa are typically short. There is a close resemblance 
to species placed in Cylirndrophylhim by American authors, particularly 
to C. pmicum CWinehell)^ from the top of the Traverse group of 
Michigan, in beds regarded as probably equivalent to some part of the 
Givetian of the European succession ; but the dilatation of the septa over 
the inner series of dissepiments, so frequent in D. gregorii does not 
appear to occur in the American species. In D. panictmu the trabeculae 
are often expanded laterally to form yard-arm carinae, but in 
D. gregorii the septa merely swell slightly at the trabeculae, in some 
individuals. 

Disphyllum (or Macgeea). 

Macgeea Webster ; Lang and Smith, 1935, pp. 552, 577. 

It is convenient to use this nomenclature for members of the 
Disphyllidae when one cannot ascertain whether they are solitary or 
fasciculate. 

DisphyUwm (or Macgeea) ^ trochoides sp. nov. PI. VIII, figs. 5-10. 

Holotype: F 4557, University of Queensland Collection, Windmill 
on Panning E. station, about 3 miles ESE of homestead. Givetian. 

Diagnosis: Trochoid corallites with about 30 septa of each order, 
the major septa typically extending almost to the axis, and the minor 
septa being half this length ; the septa may show ill-developed yard-arm 
carinae, and are typicafly rather thin; the dissepimentarium is mde^ 
of grnall globose dissepiments; the tabulae are incomplete, with an inner 
series of flat or concave plates and an outer of declined tabellae. 

Description: The corallites are trochoid; from the type locality 
there is no evidence that they were broken from fasciculate coralla, 
though they occur in thin beds of transported material; some from 
Burdekin Downs may have been fasciculate ; thus two corallites may be 
joined laterally throughout their course, from apex to calice, or a small 
corallite may be laterally adherent to a large corallite; others from 
Burdekin Downs have a talon near the apex, suggesting that they were 
solitary. No associated difference in internal structure has been noted. 
The corallites may attain a diameter of 20 mm. in a height of 30 mm. 
Rejuvenescence occurs in many corallites. 

There are 26 to 30 septa of each order. In the type locality the 
major septa usually reach almost to the axis, though occasionally they 
may be withdraw almost to the dissepimentarium; the minor septa 

^This species was wrongly referred by Hill, 1939a, p. 226, to the Couvinian. 
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extend nearly two-thirds of the way to the axis. The septa may become 
ragged, with irregular boundaries and internal spaces, and their 
trabeculae are frequently rather distant, and extended laterally into 
rather sporadically^ developed yard-arm carinae ; there may be 6 of these 
in 3 mm., extending upwards and inwards in a gentle curve away from 
the epitheea. In the young stage the septa may be dilated to form a 
peripheral stereozone at the inner edge of the narrow dissepimentarium, 
as in D. gregorU, but in the adult such dilatation has disappeared. The 
dissepimentarium is wide, nearly two-thirds of the radius, and the dis- 
sepiments are small, globose, and often geniculate in transverse section 
of the eorallum. The tabulae are in two series ; in the holotype there is 
an inner series of rather large, distant, flat tabulae, and an outer series 
of tabellae inclined downwards from the dissepimentarium to the tabulae 
so that the arrangement is like that figured for 2). goldfussi by Lang 
and Smith, 1935, p. 568) ; this arrangement is pronounced in those indi- 
viduals with shorter major septa, but when the latter are long the large 
flat axial tabulae tend to be replaced by more numerous, smaller, arched 
tabellae. 

Localities: Burdekin Downs A, B, D; Fanning R. ?A, C (type), P; 
Reid Gap A, B, E, ^P. 

Befrmrhst The species shows considerable local variation. Thus in 
the specimens from Burdekin Downs the tabellae are frequently smaller 
and more numerous than in specimens from the type area; and in some, 
the septa are slightly curved in the tabularium, or considerably more 
dilated in the dissepimentarium. Some specimens from the base of the 
Panning R. limestone, which are doubtfuUy included in the species, have 
a peripheral stereozone of some regularity. In specimens from the lower 
bed in portion 370 parish of Magenta, there is a striking resemblance to 
2>. goldfussi, for the septa are only rarely ragged, and the major septa 
usually leave a moderately wide axial space. 

D. (or M.) spougiosum (Schluter; Wedekind, 1922, fig. 2) from the 
Bfichel beds of Bergisch Gladbach in the Paffrath Basin appears to be 
very close to our species, but its yard-arm carinae are somewhat more 
di^nct. D. (or if.) conicumi (Kettnerova, 1932, p. 55) from the upper 
Givetian of Moravia, is comparable, but has irregularly yard-armed 
septa tMekened fusiformly at the inner margin of the dissepimentarium, 
though not so much so as to be in contact. In many individuals the 
morpholo^ of D. trodhmdes resembles that of the D. goldfussi group of 
the Givetian and Frasnian of Europe, but the dissepimentarium is con- 
stantly wider in our species, and the young stage of its holotype shows 
the septal dilatation characteristic of D, gregorii, with which indeed it 
may prove to be continuouriy variable. 

Disphgllum (or Macgeea) excavatum sp. nov. PL VIII, figs. 11-13. 

HolMype: D 42, Geological Survey of Queensland Collection, 
Burdekin Downs, on the N side of R., within three-quarters of a mile of 
the homestead. Givetian. 

Bmgncms: The eorallites are large, trocho-cylindrical and usually 
somewhat curved; they may attain a diameter of 35 mm. in a height of 
30 mm., when rejuvenescence may occur. They appear to be solitary. 
The calice is deeply concave, and the epitheea, which may be discon- 
tinuous at the re juven^cenees, shows deep, narrow longitudinal grooves 
corre^Kmdmg in position to the septa, with faint grooves midway 
between each. 
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There are from 28 to 34 septa of each order ; the major septa extend 
half-way to the axis, or are a little longer; their axial ends may be 
rotated slightly; the minor septa are very short in the proximal parts 
of the eorallnm, but in the distal parts may be from one-third to one-half 
as long as the radius ; the septa may be somewhat wavy ; they are thin 
in the tabularium but are usually somewhat dilated in the dissepimen- 
tarium ; in the proximal parts the dilatation is at the peripherj^ where 
they are dilated wedge-wise, and at the inner edge of the dis'sepimen- 
tarium, where the dilatation spreads over the dissepiments as in 
Z>. gregorii ; or the septa may be but little dilated at the inner edge of 
the dissepimentarium, but may thicken gradually wedge-wise towards 
the periphery from this point. The tabularium is wide, and the tabular 
floors are deeply concave, with small inclined tabeUae outside and 
concave tabulae inside. The dissepiments are small and globose but 
never horse-shoe shaped. 

Localities: Burdekin Downs B (type) ; Fanning E. A. (base) ? ; and 
at Mt Success (L. C. B. Coll) ; Reid Gap E. 

Remarks: The Reid Gap individuals suggest by their aggregation 
that they may be parts of a phaceloid corallum. Preeh^s figure (1886, 
pL V, fig. 24) of Gyathophyllum. hathycalyx Freeh from the erinoid shales 
of Muhlberg near Gerolstein, suggests that this one of his syntypes is 
close to our species. These erinoid shales are presumably at the base of 
the lower part of the Stringocephalm beds of Germany. 

FAMILY BNDOPHYLLIDAE. 

Endophyllidae ; Torley, 1933, p. 633. 

Typical Genus, Endophyllum Edwards and Haime. 

Sub-fasciculate, eerioid or ploeoid Rugosa with a lonsdaleoid dis- 
sepimentarium and domed tabulae with upturned edges, the major 
septa being vertically arranged about a small axial space. 

Endophyllum and SamdophyUum Etheridge (1899, p. 154) which 
occur together in the Givetian of New South Wales, appear to be closely 
related. Samidophyllum differs from Endophyllum in having the tabu- 
laria naked of dissepiments for the most part, but united at intervals 
throughout the corallum by dissepimental platforms, which are very Ihin 
and form eerioid calical floors, over which the septa are dilated and 
laterally contiguous. 

Genus Endophyllum Edwards and Haime. 

Endophyllum Edwards and Haime; Jones, 1929, p. 84. 

Genolectotype: Endophyllum bowerbanki Edwards and Haime; 
chosen Sehliiter, 1889, p. 51. 

Diagnosis: Sub-phaceloid, eerioid or ploeoid Rugose corals in which 
the septa are discontinuous and dilated within the dissepimentarium, 
where they are developed as septal crests on the dissepiments. The 
tabulae are incomplete, and the tabular floors are domes with upturned 
margins- The di^piments are lai^e and lonsdaleoid. The major septa 
are arranged in a vortical axial ^ucture, hollow at the axis. 

Re'marks: The genotype is an aphroid species, there being no wall 
between the corallites, which are in contact by means of dissepimental 
tissue. Its neotype is from the Upper Devonian of Rociy Valley^ 
Torquay, but the t3rpe was from the Givetian or Prasnian of Barton, near 
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Torquay. Its distribution is not known, as it is not mentioned in tke 
Survey Memoirs on Torquay and Newton Abbott. Sehliiter (1889, p. 52, 
pi. vi, figs. 1-3) identified with it his Darwiim perampla from the 
German Stringocephalvs beds, and Torley (1933) has considered 
PtychopJiyllvm palmatum Maurer from the Waldgirm limestone to be 
identical with it. 

A cerioid species, E. abditum Edwards and Haime was collected 
from a beach pebble at Teignmouth, and is from an unknown horizon in 
the English Devonian. The cerioid E. yimnamnse Mansuy (1912, 
p. 48) is from the Middle Devonian (Eifelian) of Tun-nan, S. China. 

In the_ New South Wales Givetian, Endophyllum is represented by 
both cerioid and aphroid foi^; the aphroid form is E. schlilteri 
Etheridge (1898, p. 43, pis. iv, v) and is possibly conspecifie with 
E. bowerbanki-, and the cerioid form is E. scMuteri var. colMgatum 
Etheridge (1920, p. 55, pi. xiii), which is extremely close to if not eon- 
specific with E. abd^fuM. The specimens described below from the 
I'anning R. belong to this cerioid group. 

Endophyllvm abditum var. oolumna nov. PI. VIII, fig. 14 ; pi. IX, fig. 1. 

Holotype: P 4275 University of Queensland Collection, top of 
limestone, Panning R., l-J miles upsteam from homestead. Givetian. 

Diagnosis: Cerioid En^phyUum with septa typically not extending 
outside the tabularium, which appears as a fairly regular column. 

Description: The corallum is cerioid, the average diameter of the 
coraUites of any one corallum varying from 12 to 22 mm., and in the 
one ooraRum the corailites are unequal. There are 23 septa of each 
order, thin throughout and confined to the tabularium ; the major extend 
towards the axis, showing a slight but somewhat irregular vortical curva- 
ture, and leavmg a rather irregular axial space. The minor septa are 
wen as short ridges on the wall of the tabularium, a wall formed by the 
umermost series of d^epiments. Rarely the septa may be continued as 
CTests on the outer dissepiments and common outer wall of the corailites. 
The diwepiments are very large, and rather steeply inclined. The 
tabmarxum is on the average 7 mm. wide ; the tabulae are flattened domes 
mth upturned margins, reinforced occasionally with smaller plates at 
the margins or on the domes. 

Berths: This species belongs to the group of E. abditum. It 
^ers from E. abditum figured by Jones (1929, pi. x., 3, 4) in 

havmg its septa confined to the tabularium, which is relatively naiuow, 
number of septa, and in the absence of trabecular 
septa are thin. It differs from 
the N.b.W. species E. colligatum in the same ways. 


PAMILY PAVISTELLIDAE (OR COLUMNARIIDAE). 

PavisteHidae (or Columnariidae) ; Hill, 1939b, p. 241; 1940a, p. 155; 
1940c, p. 262. 

Genus Favistdla HaU. 

Por a disei^ion of the taxonomy of FamsteUa and Colv/mna'ria see 
^g and Smth 1935a, and Hill, 1939b, p. 240; 1940a, p. 155. 
Weiswrmel (1897, p. 873) has reviewed species which he considered 
^nencally related to Golumnaria alveolata Hall. He distinguished 
two groups, one with walls as in C. alveolata (i.e. F. stellata, the 
genotype of Famsfelki), aud tlie otker with thick walls, including 
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Cyaihophylloides rhenanum Freeh. This thick-walled group, which 
3onsisted of two solitary, two phaeeloid and one cerioid species, he placed 
in the suhgenus Pycnophylium Dybowski, this name being an invalid 
correction for DensiphylUim Dybowski. He has recently (1938, p. 68) 
added a second cerioid species. Lang, Smith and Thomas (1940, p. 49) 
have shown that D. thomsoni Dybowski is genolectotype for Densi- 
pJiyllnm. But this is a solitax’y species and I doubt that it is congeneric 
with the compound forms. Dybowski ’s figures suggest that it is a 
Streptelasmid. Until material can be assembled for a critical revision 
of all these thick-walled forms, the most reasonable course appears to 
be to consider the compound species under ^the genus Favistella, 

Favistelh rlienwna (Freeh). Pi. IX., figs. 2, 3. 

Cyathophylloides rhenanum Freeh, 1886, p, 207, pi. xv., figs. 19, 19a; 
upper String ocephahis limestone (beds with Undies gryphus) 
near Hand in the Paffrath Basin, and at the same horizon at 
Brilon. 

Type Material: Possibly at Breslau. 

Diagnosis: Thick-walled phaeeloid Favistella] two opposite septa of 
the 18 major septa are longer than the others. 

Description: The corallum is phaeeloid, the corallites being long 
and straight, and usually from 6 to about 10 mm. in diameter, with a 
smooth epitheca. Increase is peripheiul and may be parricidal. The 
wall is on the average 1 mm. thick. There are from 16 to 20 major 
septa, usually 18, of which two opposite ones are frequently longer than 
the others and thus divide the corallite into two halves; the others are 
unequal and may be somewhat curved. The alternating minor septa 
project but little beyond the wall. The septa are moderately thick in 
the tabularium, but expand greatly at the periphery so that they are 
closely in contact and thus form the thick wall. The tabulae are thin, 
rather distant and complete, usually slightly domed, and sometimes with 
an axial depression. There are no dissepiments. 

Localities: Burdekin Downs B; Fanning R. A (beds e-g), B, O; 
Reid Gap D. 

Remarks: I can find no difference between a specimen kindly sent 
by Prof. W. Weissermel from Sehwelm in Westphalia, ^ and those from 
North Queensland. In the Paffrath Basin, in addition to the type 
horizon, it occurs (Fliegel, 1923, p. 370) in the quadrigeminus^ (upper 
Honsel) beds. Sochkina has described two very similar species from 
the Urals, one, F. vulgaris (Sochkina, 1936, p. 22) from the Givetian 
and the top of the Silurian (Sochkina, 1937, pi. ii., figs. 4, 5) and the 
other F. quadHseptata (Sochkina, 1937, pL ii., figs. 2, 3) from the top 
of the Silurian. Possibly TJicmnophyUum murchisom of Le Maitre 
(1937, pi. vii., fig. 12) from the Givetian of Yille-D§-d’Ardin is a 
Favistella near rJienana, 

Genus Fasdphyllum Sehliiter. 

Fascipkyllum Sehliiter; Lang and Smith 1935, p. 548; Hill, 1939ay 
p. 241; 1940a, p. 155. 

Fasciphyllum ryani sp. nov. PI. IX, figs. 4, 5. 

Holotype: F 5018, University of Queensland Collection, anabranch 
of Burdekin R., near Big Rocks, Burdekin Downs station. Givetian. 
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Diagnosis: Fasciphyllum with corallites about 6 mm. in diameter, 
and with dissepiments whose curvature in vertical section approximates 
a right angle. 

Description: The corallum is phaceloid, and increase is peripheral 
and non-parrieidal ; the corallites are unequal, from 3 to 9 mm. in 
diameter, the average being 6 mm. They may be in contact or up to 
4 mm. apart. There is a narrow peripheral stereozone about 0-5 mm. 
wide. There are 14 to 17 slightly unequal major septa which extend 
to or almost to the axis, and which are somewhat wavy in the tabularium. 
The alternating minor septa are from half to two-thirds as long as the 
major septa. The septa are thin except where they expand at the 
periphery to form the stereozone. The dissepiments are in single series, 
but this may be reinforced either at the periphery or near the tabularium 
by much smaller plates; in vertical section they give a curve wnich 
closely approximates a right angle; that is, near the periphery it is 
almost horizontal, but at the tabularium it suddenly curves downwards 
so that it is almost vertical. The dissepiments do not interrupt the septa 
except where increase is about to occur. The tabulae are complete, 
concave and rather distant, except in the proximal parts of young 
corallites, where they are slightly domed, and extend from stereozone 
to stereozone without the intervention of any dissepiments. 

LocaUiies: Burdekin Downs E (type) ; Reid Q-ap E, and Calcium. 

Remarks: The inclination of the dissepiments distinguishes this 
species from others of the genus. 

FAMILY SPONGOPHYLLIDAE. 

Spongophyllidae ; Hill, 1939b, p. 58; 1940c, p. 267. 

Genus Spongophyllvm Edwards and Haime. 
Spongophyllum Edwards and Haime ; Hill, 1939, p. 60. 

Three of the cerioid Middle Devonian species previously placed in 
the genus (Hill, 1939b, p. 60) appear to form a morphological sub-group 
to which our species described below may be added, although it is 
p^celoid. They are Bpongophyllum kuntM, 8. parvistella and 8. 
Ugeriense, have a peripheral stereozone, and in all, when 

lonsdaleoid dissepiments occur, the stereozone is frequently developed 
on their upper surfaces. The first two are lower Givetian and the third 
Iransitional from Coblenzian to Couvinian. Our new species is more 
^e the Lower Givetian forms than the earlier one, which sometimes 
has one of its septa longer than the others and slightly dilated at the 
axial end. In 8, parvistella a morphology like that of the Pavistellidae 
IS seen in the proximal parts of the oldest corallites of a colony. 

Spongopliyllum immersum sp. nov. PI. IX, figs. 6a, b. 

Holotype: Z 82 in the Geological Survey of Queensland Collection 
from Arthur’s Ck., Burdekin Downs. Givetian. 

Diagnosis: Phaceloid 8pongophyllum with a peripheral stereozone 
TOth minor septa infrequently suppressed, and with lonsdaleoid 
dissepiments irregularly developed, and frequently with a narrow 
stereozone on their upper surfaces ; there are several series of 
dissepiments inside the zone of lonsdaleoid dissepiments. 

Desmption: The holotype, the only specimen collected, is a phace- 
feid coraHum immersed m a s^inatopo*rbid. Most of the corallites are 
tmk 4 to 6 mm. m and a few are larger ; 
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they are at least 40 mm. long (the length of the specimen) and straight ; 
the distance between them varies between nil and 6 to 10 mm. The 
manner in which the new eorallites arise was not observed. 

Most eorallites have a peripheral stereozone about 0*05 mm. widej 
bnt in some it is narrower. There are 14 or 15 major septa, extending 
unequally to the axis, and somewhat wavy in the tabularium. The minor 
septa are about half as long as the major septa, and are occasionally 
suppressed, or at least become discontinuous between dissepiments. 
Individual trabeculae are not distinguishable in the septa, which are 
thin except where they expand into the stereozone at the periphery or 
on the upper surfaces of lonsdaleoid dissepiments. These lonsdaleoid 
dissepiments are frequently but irregularly developed, and may form 
a peripheral zone 2 mm. wide. They are large and globose, but smaller, 
highly inclined dissepiments are developed in the interseptal spaces 
between them and the tabularium. The tabulae are typically complete, 
close and concave, and sometimes with a median deepening, when they 
may be reinforced by an outer series of tabellae. 

Remarks: This species is closely similar in internal structure to 
5. kuntki and 8. parvistella from the lower part of the German 
Stringoeepkalus beds, but these are eerioid, whereas the Queensland 
species is phaceloid. 

Genus Grypophyllum Wedekind. 

Grypophylhim Wedekind, 1922, p. 13; 1925, p. 16; partim; Hill, 1940c, 
p. 267. 

GrypophyUnm sp. PI. IX, figs. 7a, b. 

Figured specimen, F 4501, University of Quemsland Collection, 
base of Panning E. limestone, Fanning R. about 2 miles above Fanning 
R. homestead. Givetian. 

Descriptwh: The only specimen is of cylindrical eorallites from 
8 to 12 mm. in diameter, aggregated as if in a compound corallum. 
There is a narrow peripheral stereozone 1 mm. wide formed by the 
sudden expansion of the peripheral ends of the septa. There are 23 
septa of each order, aU rather thin except in the peripheral stepozone; 
the major septa extend to the axis, where those from two opposite sides 
of the corallite interdigitate ; the minor septa are half as long as the 
major, when fully developed, but some of them are withdrawn to the 
periphery, leaving large inosculating dissepiments; in other loculi the 
dissepiments are normally curved or ^niculate. In vertical section the 
dissepiments are in two zones, an outer of more steeply inclined plates 
than an inner. The tabular floors are flat lying, and are formed of 
small, close, flat-lying tabellae. 

Remarks: The internal structure of this coral is almost identical 
with that of Grypophyllum 'twrniale Wedekind (1925, fig. 25) from the 
qiiadrigemimis beds of Hand, in the Paffrath Basin, near Cologne. 

Grypophylhim oompadwm sp. nov. PI. X, figs. 1-4. 

Holotype: F 5317, University of Queensland CoUeetion,^ portion 
81v, parish of Wyoming, lower part of limestone, Reid Gap. Givetian. 

Diagnosis: The corallum is phaeeloid, the eorallites being unequal, 
5 to 20 mm. in diameter, arising by lateral inci^ase. Calice and epitheea 
have not been seen. In eorallites of average size (about 14 mm,), there 
are 23 perfectly developed thin minor septa alternating with 23 long 
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major septa; in Icirger corallites there may be 29 each; the septa are 
dilated at their bases to form a narrow peripheral stereozone about 1 mm. 
wide, but inside this they are moderately thin, becoming thiimer 
towards the axis. The major septa extend somewhat unequally to the 
axis, where those from opposite sides may interdigitate ; the minor septa 
may be a little more than half as long as the major. The septa in the 
largest corallite are slightly carinate, with xyloid carinae. The dissepi- 
ments are small and somewhat globose, and those of the outer series are 
more steeply inclined than those in the inner series. The tabularium 
is narrow, and the tabular floors are almost flat, being either slightly 
arched or saucered, and are formed by small, closely spaced, flat-lying 
tabellae. 

Bemarks: The septa of this species are very like those figured for 
Orypophylhm temie Wedekind (1925, fig. 27) from the quadrigeminus 
beds of Hand in the Paffrath Basin, and further examination of 
material of both species may prove them identical. 

Genus Stiingophyllum Wedekind. 

Stringophyllum Wedekind, 1922, p. 8 ; 1925, p. 64. 

Neospongophyllum Wedekind, 1922, p. 10; 1925, p. 25; genotype, 
Neospongophyllum variabile Wedekind, 1922, p. 12, text-fig. 11 ; 
1925, text-fig. 90, quadrigermnus beds of Hand, Paffrath Basin. 

LmpophyUum Wedekind, 1925, p. 55 (as Laipophyllvm) genotype, 
JD. kerpense Wedekind, id., text-figs. 80, 81. Kerp ( ? middle 
coralline limestone), Middle Devonian, Eifel. 

Schizophyllum^ Wedekind, 1925, p. 59, genotype Spongopkyllwm 
huchelense Schluter, Buchel beds, Biichel, Paffrath Basin. 
ScJmophyllum was pre-oceupied in 1895 for a myriapod. 

Orypophyllwm Wedekind, 1922, p. 13, and 1925, p. 14, partim, i.e. 
Cyathophyllum isactis Freeh and O. sckwelmense Wedekind, 
from the upper part of the Stringocephalvs beds of Germany. 

Genotype: Stringophyllum normale Wedekind, 1922, p. 9; Stringo- 
cephalus limestone of Sundwig; and {quadrigeminus beds of) Hand, 
Paffrath Basin, Rhenish Prussia. 

Diagno^: Rugose corals in which the rather thick septa are 
arranged bisymmetrically about an elongate axial pit in the plane of 
the cardinal and counter septa; each septum consists of a single series 
of discrete or laterally contiguous monacanths from about 0*3 to 0*6 mm. 
in diameter, and the tabulae are concave, each with an elongate axial 
pit; the septa may withdraw from the periphery, or become discon- 
tinuous in the peripheral region, when lonsdaleoid dissepiments may 
develop; the minor septa are typically more discontinuous than the 
major septa. 

Range: The genus is characteristic throughout the Stringocephalus 
beds of Germany : it also occurs in the lower Givetian of Kwangsi, China 
{Yoh, 1937) and in the upper Givetian of Moravia (Kettnerova, 1932). 
It extends as low as the Chaudefonds limestone of France, which Le 
Maitre (1934) regards as transitional tetween Goblenzian and 
Gouviman. I hawe not reec^nised it from Africa or the Americas, but 
it IS characteristic of the (^ivc^jan of Queem^and. 
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Remarks: There is in the north Queensland StringocepJialus beds a 
number of forms in which moderately thick septa are arranged 
bisymmetricaily about an axial depression. Each septum consists of a 
single series of monacanths about 0*3 or 0-6 mm. in diameter. In all 
forms the axial depression is elongated in the plane of the counter and 
cardinal septa and deepens the already concave tabulae, which are 
usually complete- Certain variations are characteristic of the group. 
The most striking is that the monacanths in a septum tend to become 
separated; the second is that the septa tend to withdraw from the 
periphery ; the third is that this withdrawal affects the minor septa more 
than the major septa, and in the limiting eases the minor septa are 
completely suppressed. With the withdrawal of the major septa is 
associated the development of lonsdaleoid dissepiments at the periphery. 
There is also some variation in the thickness of the septa, and occasion- 
ally a tendency for the withdrawal of the septa from the axis. All of 
the north Queensland specimens of the sub-groups which I take to be 
species, within this group, possess all these types of variability, the 
differences being merely in degree, and it seems to me to be best to 
recognise the whole group as a genus. It will be seen that with the 
exception of the pronounced bisymmetry of the tabularium, and the 
septal structure of large monacanths, these characters are those 
diagnostic of Sppngaphyllivm; and our forms are therefore regarded 
as members of the family Spongophyllidae. 

The same group occurs in Germany, and has there been split up 
into a number of genera by Wedekind. What I regard as a genus in 
Australia, he regards as a family (Stringophyllinae) in Germany, and 
the merits of the two systems must be tested by their practicability. 
Wedekind's genera may be analysed in terms of the types of variability 
outlined above, as follows. 

Siringophyllum I withdrawal of septa affects only minor septa, 
consequently the appearance of lonsdaleoid dissepiments is rare : 
separation of monacanths is but little operative. 

In his ScMzophylUmi (this name is pre-oecupied) the dominant 
variation is that of the separation of the monacanths, but withdrawal 
of the septa from the periphery is also effective, the minor septa being 
affected but little more than the major, and lonsdaleoid dissepiments 
are fairly common. 

In his NeospongopJiylluni the dominant variable is the withdrawal 
of the septa and the occurrence of lonsdaleoid dissepiments; typically 
there are still traces of minor septa. 

His LoepophylUm differs from his Neospongophyllwm in the 
typically complete suppression of the minor septa. (Possibly Schliiter's 
Spongophyllum toromm and 8. elongatvm are of this morphology, also 
S. rodforme Yoh, 1937, pi. vi., fig. 1 from the lower Givetian of 
Kwangsi, S. China). In both these genera there is a slight tendency to 
separation of the monacanths. 

His Grypophyila with thickened septa, which however he placed in 
a different family from the Stringophyllinae, show complete major 
septa, and typically, therefore, no lonsdaleoid di^epiments; those with- 
out minor septa he placed in Qrypophyllum isactis (Freeh), and Hxrne 
with traces of minor septa in the inner part of the dissepimentarium 
he referred to G. schwelimme. 



258 PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 

It will be seen that his system of generic names does not cover all 
the mathematical combinations of these lines of variability, but perhaps 
not all such variations occur in Germany. I have been unable so far 
to examine individuals from Germany in the large numbers neeessa^ 
for an independent evaluation of species limits and the variation within 
species in that country. Wedekind has suggested lines of evolution 
within the group, but his papers give no discussion on the limits of 
variability within species, and consequently his lines of evolution cannot 
be independently evaluated. Examination of collections from other 
localities and horizons in Germany than those studied by Wedekind is 
also required. 

It should be noted that in this genus the appearance of the tabulae 
in vertical section will vary according to the orientation of the section. 
Thus if they he cut at right angles to the cardinal-counter axial 
depression, the tabulae will show this depression centrally; if this type 
of section be taken through both alar fossulae, these alar depressions 
will widen the central one; if the tabulae are cut pai^allel to the axial 
depression, they will appear either horizontal, or with but a shallow 
axial depression, or in some eases, will even appear to he domed. 

Stringophyllum qm^normale sp. nov. PL X, figs. 5-9. 

Holotype: F 4528, University of Queensland Collection, base of 
Fanning R. limestone, 2 miles upstream from Panning R. homestead. 
Givetian. 

IHagmsis: Cylindrical Stringophyllum with about 38 major septa 
typically continuous, and minor septa more or less continuous, being 
frequently represented by long septal crests; with monacanths only 
infrequently separate, and with almost horizontal, complete, axially 
depressed tabulae. 

Description: The eorallum is cylindrical and fairly straight, usually 
about 15 mm. in diameter, but sometimes a little more or less. All 
specimens are fr^ents, and it may be that the eorallum is phaeeloid, 
although there is no direct evidence of this. Some slight growth 
constrictions and expansions are characteristic, hut the epitheca is 
continuous across them. The epitheca shows faint growth annulation 
and longitudinal striation. The fragments from the different localities 
show slightly different characters and will be described below in groups. 

T ype locality : The holotype is the only specimen from the type 
locality. It is about 20 mm. in diameter, and has 42 major septa and 
an equal number of minor septa ; both orders are moderately thickened ; 
the major septa are arranged more or less bisymmetrically about the 
cardinal-counter plane, and most of them reach the axial plane. Those 
near the cardinal and counter and two alar fossulae have their axial 
these fossulae, but the remainder are directed 
towaras the appropriate points along a narrow space elongated in the 
caramal-counter plane.^ The counter septum is longer than the cardinal, 
and Its two neighbouring minor septa are longer than the other minor 
sepm, which are from half to two-thirds as long as the major septa. The 
septa are continuous from periphery to axis^but the minor septa 
which are thinner than the major, are discontinuous here and there and 
are represented by segments bas^ on dissepiments. Where the minor 
septa are di^ontinuous the di^epiments cross the loculi from one major 
^tum to its neighbour. No monacantihs are distinguishable in the 
tonsv^se section fimred in plate ^ fig. but they ean be traced in 
the vertical about OS mm. 
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in diameter, directed upwards and inwards from the periphery at an 
angle of about 45°. The dissepiments are arranged in about ten series, 
and are rather large, the inner ones being more steeply inclined and 
longer than the outer. The tabulae are complete, moderately distant, 
and slightly concave, with an axial depression which is elongated along 
the counter-cardinal plane. 

Limestone dam, Burdekin Downs. At this locahty, whence we have 
the most specimens of the species (about 30), where the fragments are 
of a slightly smaller diameter, and the usual number of septa is 38 of 
each order, we find considerable variation; in some individuals the 
minor septa are as infrequently discontinuous as in the holotype; in 
, others there are many discontinuous, when the dissepiments stretch 
right across the loculi between one major septum and the next, and the 
minor septa are represented as long crests on the dissepiments; in others 
again some of the major septa have withdrawn a little from the 
periphery, and a few lonsdaleoid dissepiments are consequently found. 
In general the thickness of the septa is a little greater than in the holo- 
type. Usually monacanths are indistinguishable in the transverse 
section, though clearly visible in the vertical section, where they are 
seen to be usimlly of a diameter of 0-5 mm., and to make an angle of 
45° to the epitheca; occasionally separate monacanths can be seen in 
transverse section however. The dissepiments and tabulae are as in 
the holotype. 

Anabranch of the Burdekin R., near Big Rocks, Burdekin Downs. 
One specimen differs from the holot 3 ipe only in having slightly thicker 
septa, in which the monacanths are oecasion^y discernible in transverse 
section, whether contiguous or separate. The septa are also in part 
slightly withdrawn from the axis. A number of specimens with slightly 
different characters which occur at this locality are described below as 
a variety, ana. 

Portion 370, parish of Magenta, Reid Gap. Two specimais 
(P 5251 and F 5294) differ from the holotype only in the greater 
thickness of the septa ; the first shows slight withdrawal of some septa 
from the axis. Two other specimens (P 5247 and P 5299) show almost 
complete withdrawal of the minor septa, oceasionM separate mona- 
canths, and a withdrawal of the septa from the axis, where there are 
ends of several separate monacanths. 

Portion 54, parish of Wyoming, Reid Gap, P 5259, the only 
specimen, differs from the holotype only in that the minor septa are 
completely wnthdrawn and there are several separate monacanths visible 
in the transverse section. 

Localities: Burdekin Downs B, P; Panning E. A (type); Reid 
Gap E, P. 

Remarks: Within the mdividuaJs compris^ in the sped®, from 
the various localities, the limits of variability in those four directions 
proper to the genus are : — ^withdrawal of the minor septa m typically 
very slight, but it may be complete; withdrawal of the major septa is 
typically very slight, so that only occasional lonsdaleoid dissepiments 
are developed; separation of the monacanths is unimportant, but ^lay 
occur ; there may be slight withdrawal of the septa from the axis. The 
number of septa of each order is typical, uraaRy 38, but not less than 
33 and not more than 42 ; the eylinirical, fairly straight form is typical 
also. 
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This north Queensland species has amongst its individuals some 
which are practically identical in transverse section with Wedekind’s 
figured specimen of S. mmole, from the Stringocephalus limestone of 
Snndwig, Gemany, but our specimens do not show any vertical inner 
dissepiments (which Wedekind has described as an outer series of 
tabulae), such as are fi^ired for the genotype. And as we do not know 
the limits of variation in the genotype, which is larger (nearly 30 mm. 
in diameter), I do not feel that specific identity is established between 
the north Queensland species and the German. 

Stringophylhmi qiminormole f var. PI. X, figs. 10a, b. 

Holotype: P 5087, University of Queensland Collection, liiiiestone • 
dam on Burdekin Downs station. Givetian. 

Diagnosis: Large String ophyU^mv quasinommle, with more 
numerous septa (up to 47 of each order) and some lonsdaleoid 
dissepiments. 

Description: The corallum is thick and somewhat vermiform. The 
holotype is 30 mm. and the other two specimens from the type locality 
are 20 mm. in diameter. The holotype has 47 major septa, and the 
other two 44 and 40. In the holotype the minor septa are occasionally 
withdrawn and discontinuous, long crests being based on the dissepi- 
ments. In some places also the major septa are discontinuous and 
lonsdaleoid dissepiments are formed. In the two ^smaller specimens the 
minor septa are much less continuous. Some separate monacanths can 
be found. The major septa are long and reach right to the axis, the 
arrangement of their axial ends being as in 8. qmsimnmle, and not 
at all withdrawn from the axis ; in the holotype they tend to be some- 
what sweepingly curved. The dissepiments are as in 8. qua^norrmU, 
but the tabulae, in the only vertical section cut, are Y-shaped and 
complete. 

Remarks: These three specimens, while much larger than those 
typical of S. qiiminormale, and having more septa, yet have a 
morphology closely comparable to that species, and at most are probably 
only to be regarded as a variety thereof. These large specimens are 
known only from one locality, where they occur with numerous speci- 
mens of the species itself. As so few specimens are known, they are 
not given a. varietal name. They probably indicate the age of the 
quadrigeminus beds of Hand or the Stringocephalns limestone of 
Snndwig in Germany. 

Stringophyllum quasinormale var. ana nov. PI. X, figs. 11-14. 

Holotype: F 5011, University of Queensland Collection. Ana- 
branch of the Burdekin R., near Big Rocks, Burdekin Downs Station. 
Givetian. 

Diagnosis: Small S. quasinormale in w^hich there are fewer septa 
(32 to 38 of each order), and in which the minor septa are frequently 
entirely withdrawn. 

Description: About 30 cylindrical and somewhat vermiform frag- 
ments suggest that the corallum may have been phaceloid, although no 
offsets were found. Most are somewhat weathered, though a few show 
the epithecal characters of 8. qiiminormale. In diameter they vary 
from 10 to 15 mm. In about half of the specimens, the minor septa are 
represented by crests on the dissepiments; in most ooralla these occur 
somewhat sporadically, but in some they form a fringe round the inner 
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part of the dissepimentarium. In the other half of the specimens, 
traces of minor septa are either absent or rare. The specimens with 
the smaller diameters are usually those without minor septa, but not 
always. The septa are typically thinner than in S. quamiormals itself, 
and are finely wavy. The di^epiments and tabulae are similar to tho^ 
in S. qiiasinormale. Separation of the monaeanths is only occasionally 
observed. Many of the specimens have been crushed so that the septa 
near one diameter have been smashed together. 

‘ 'Remarks: The smaller average size and the frequency with which 
the minor septa are completely withdrawn distinguish some thirty 
specimens from the anabranch of the Burdekin E. near Big ]^eks as 
a variety of S\ quasinomale. One or two specimens from the locality 
however are of S, qmsinannale itself. 

Stringopkylhm bipartitum sp. nov. PI. XI, figs. 1-3. 

Holotype: P 4398, University of Queensland Collection, beds a-g 
limestone in Fanning B. 1^-2 miles above Panning E. house ; Givetian. 

Diagnosis: Very large Stri^vgophyllmn with 50-58 major septa, 
extending irregularly nearly to the elongate axis, and typically with- 
drawn in part from the periphery so that irregular ionsdaleoid dissepi- 
ments occur,* minor septa are occasionally present, as septal crests; the 
monaeanths are sometimes separate. 

Description: The corallum is large, diameters up to 40 mm., being 
found, though 30-35 mm. is the average. No offsets have been seen, 
but from the association of individuals in the matrix it is thought that 
the species might be compound. One fragment is 15 cm. long. Growth 
constriction and swellings are frequent- There are from 50 to 58 major 
septa, which extend irregularly to the elongate axis characteristic of 
the genus; they are moderately thick and are irregularly withdrawn 
from the periphery so that Ionsdaleoid dissepiments occur frequently. 
They may be represented by separate monaeanths in their peripheral 
parts, or near the axis. The counter septum is frequently longer than 
all the others. Minor septa are only occasionally developed, as crests 
on the dissepiments, or as a series of separate monaeanths. The 
dissepiments and tabulae are as is characteristic for the genus; the 
dissepiments are more globose and less steeply inclined in the outer 
series than in the inner. The tabulae are typically complete, and are 
concave with an axial deepening in the plane of the cardinal and counter 
septa. 

Localities: Fanning R. A (a-g type), B, E; Reid Gap D. 

Remarks: The species somewhat resembles 8- bilchelense (Schluter) 
of Wedekind (1925), from the upper Honsel beds of Genna, Germany; 
but this Genna specimen shows a better development of minor septa 
and a greater tendency to separation of the monaeanths. 

Two specimens P 4394 and P 4400, occurring with this specie at 
its type locality have a greater diameter (50 mm.) and more septa (66 
to 70) . They show a wuder axial space than is typical, and a fair devdop- 
ment of crests on the minor septa. They may represent a variety, but 
we have too little material to judge. 

Stnngophyllwni irregulare sp. nov. PL XI, figs, 4-8. 

Holotype: P 4904, University of Queensland Collection, Burdekin 
Downs station (fence running north from the east end of the night 
paddock) . Givetian. 

R.S. — 
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Diagnosis; Stringopkyllum with about 40 major septa, usually some- 
what withdrawn from the periphery, with irregular development of 
lonsdaleoid dissepiments; minor septa are typically absent and major 
septa frequently withdrawn from the axis ; separation of the monaeanths 
is occasionally observed. 


Descnption: The eorallites are all cylindrical fragments without 
offsets, so that we do not know if the eorallum be solitary or compound. 
Some talon-like processes are seen on some specimens, and some frag- 
ments are of small diameter (13 mm.) compared with the average 
(20 mm.), although they have the same number of septa (40), suggest- 
ing that the species is compound. Most fragments are rather worn 
externally, but some show^ the epitheca with faint growth annulation and 
longitudinal striation, and small irregular growth swellings and con- 
strictions. There are on the average 40 moderately thick major septa, 
which may extend from the epitheca to the elongate axis characteristic 
of the genus, but usually they are irregularly withdrawn from the 
periphery, so that lonsdaleoid dissepiments are developed. The septa 
may occasionally be rather irregularly curved in the tabularium, but 
typically they have the arrangement characteristic of the genus, although 
frequently they are somewhat withdrawn from the axis also. Their 
monaeanths may occasionally be separate. The dissepiments and tabulae 
are those characteristic of the genus ; in some individuals the dissepiments 
are more globose and less steeply inclined than in others. 

iocoZto^. Burdekin Downs D (type), F; Panning R. A. (beds 
h-j), F, ?G; Reid Gap E, G. 


Remarks: In its internal structure this species is perhaps most 
cl^ly similar to S'. Unue (Wedekind, 1925, figs. 74, 75) from the old 
calamine mine red earth near Sehwelm, i.e. probably in the upper part 
of the German 8triugoccpJicih(,s beds, although his figures show more 
frequent separation of the monaeanths than in our form. There is the 
same size of eorallum and number of septa. There is also a close 
morphological resemblance to the specimens from the lower part of the 

beds of Kerp and Baarley, placed by Wedekind 
a j /o Our species is also comparable with 

S. loromjn. (SeUuter) from the lower part of the Stringocephaiiis beds 
at Bemdorf, as fi^ed by Sehluter (1881, pi. vi, figs. 1-5), although this 
has fewer septa (35) and a narrower dissepimentarium. It does not 
appear to re^mble at all closely the specimens figured as Spmgophyllvm 
t^osum Sehluter by Le Maitre (1934, pi. vi, figs. 3-6) from the 
Ofaaudefonds limestone transitional between Coblenzian and Couvinian. 

+Iia type locality for S. irregidare, and two from 

Burdekin Downs, are similar to the species except 

T “""I® ^ t^ese are only seldom 

withdrawn from the epitheca, and then very slightly. As they are so 
few, they are doubtfully referred to .S', irregulare. 

StringophyUmi isactis (Freeh). PI. XI, figs. 9-11 
Cyathophylliim isactis Freeh, 1886, p. 75 (189), pi. i, fig. 7, pi. ii, figs. 

P beds of Schladetal in 

the Paffrath Basin, and Soetenich in the Bifel. 

Grypophyllum M (Freeh), Wedekind, 1922, p. 15, Biichel beds near 
Hand, Paffrath Basin; Wedekind, 1925, p 17 figs 12-14 
Massenkalk of Schladetal; and Soetenich. ’ ’ 

Type material is probably at Berlin or Breslau. 
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Diagnosis: Phaceloid Siringophylhim with eorallites about 10 mm. 
in diameter; there are 28 slightly thickened major >septa, minor septa 
being typically completely withdrawn ; the major septa sometimes with- 
draw so that lonsdaleoid dissepiments form ; separation of the monaeanths 
occasionally occurs. 

Desmpfion: The corallum is phaceloid, increase being by one or 
sometimes two offsets arising in the outer dissepimentarium and growing 
laterally without killing the parent. The eorallites are from 8 to 12 mm. 
in diameter, have slight changes in direction of growth and show slight 
irregular growth swellings. The outer tissue may project in talon-like 
processes, anchoring one corallite to its neighbour. The epitheca shows 
only very faint growth aiinulation and longitudinal striation. There 
are 28 or 30 major septa, which are usually moderately thick ; they nearly 
reach an elongate axis, being slightly withdrawn so that there is an oval 
axial space in many transverse sections, in which however, sections of 
separate monaeanths may be seen. Occasionally the major septa may 
withdraw from the periphery, so that lonsdaleoid dissepiments develop, 
particularly where offsets or anchoring processes arise. Usually 
individual but contiguous monaeanths may be distinguished in the septa, 
although occasionally they may be separate. They are about 0-6 mm. in 
diameter. Only very occasionally traces of minor septa occur. The 
dissepiments are large and globose, particularly in the connecting pro- 
cesses, usually in one to three series, the inclination of the innermost 
becoming almost vertical. The tabulae are typically concave, complete, 
with an axial deepening in the cardinal-counter plane ; small plates may 
develop across this depression. 

Remarks: Many of the specimens from the top of the Fanning R. 
limestone are identical in internal structure with S, isactis (Freeh) as 
figured by Wedekind (1925, p. 19, fig, 12) from Schladetal (Massenkalk, 
upper part of the German Stringocephalus beds) . The species also occurs 
in the upper Givetian of Moravia (Kettnerova, 1932, figs. 30-32). 
Cyathophylhmi cf. isactis Freeh has been recorded from the Givetian 
and Upper Devonian of Russia by Lebedew (1902, p. 150), but his figures 
(pi. iii, figs. 43-44) show a morphology rather different from the German 
species. 

F 4962 from Burdekin Downs homestead, on the hill rising from 
the fowlyard, may belong to the species : it has 29 major septa, and some 
lonsdaleoid dissepiments, but it is somewhat larger in diameter than the 
eorallites from the Fanning R., with a wider dissepimentarium of smaller 
dissepiments. It is only a fragment, and it is not known whether it is 
from a phaceloid corallum or is a solitary individual. 
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XXYIlj pp, 207-250, pis. xvii-xxiv. 
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XLIII, pp. 364-410, pi. V. 
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pis. ii-iii. 
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•. 1940e. The Lower Middle Devonian Rugose Corals of the Murrum- 

bidgee and Goodradigbee Rivers, N.S.W. J. Proc. roy. Soc. N.S.W. LXXIV, 
pp. 247-276, pis. ix-xi. 
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N.S.W. J. Proc. roy. Soe. N.8.W. LXXIV, pp. 175-208, pis. ii-viii. 

Jones, O. A. 1929. On the Coral Genera Rndophyllnm Edwards and Haime a’nd 
Spongophyllumi Edwards and Haime. Geol Mag. London, LXVI, pp. 84-91, 

pi. X, 

Kettnerova, M. 1932, Trav. Inst. geol. paleont. UniD. Charles Prague (1932), 

p. 1, 

Lang, W. D. 1909. Growth-Stages in the British Species of the Coral Genus 
ParasTmlia. Proc. sool. Soe. London, pp, 285-307. 

Lang, W. D. and Smith, S. 1935a. Ann. Mag. nat. Hist., (10), XVI, p. 426. 

. 1935. Quart, J. g&ol. Soc. London, XCI, p. 538. 

Lang, W. D., Smith,^ S,, and Thomas, H. D. 1940. Index of Palaeozoic Coral 
Genera. British Museum (Natural History). 231 pp. London. 

Le Matte-e, D. 1934. Etudes sur la Faune des Calcaires devoniens du Bassin 
d’Aneenis. Caleaire de Chaudefonds et Calcaire de Chalonnes. Mem. Soc. 
geol Nord XII, 261 pp., 18 pis. 
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Lebedew, N. 1902. Die Bedeutung der Korallen in den devonisehen Ablagermigen 
Russlands. Mem Com. giol XVII (2), 180 pp., 5 pis. 

Lindstrom, G. 1883. Bihang. K. Svensh. Vetensk.-ATcad. Btandl, VII, (4). 

seasonal growth in Palaeozoic Tetraeorals and the 
Climate during the Devonian Period. Palaeont. Sinica (B), II, Pase. 3, 
96 pp., 22 pis., 1 map. 

Mansht, H. 1912. Mem. Serv. geol Indochine, I, (2). 

Meyer, G. 1879. Der mitteldevonisehe Kalk von Paffrath. Bonn. 75 pp. 

Riohter, R 1928. Fortsehritte in der Kenntnis der Caleeola-Mutationen. 

Senckenbtrgiana X pp. 169-184. 
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— - 1889. Ahhandl geol Speckdk. preuss. Thuring, Stoat., VTif, (4). 

3gkmibt, E, 1936. IKe ScMehtenfolge des Devons bei Soetenieh in der Eifel. Jb. 

^-323, pi. XXV. 
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. 1922. Sh. Ges. Beford. ges. Naiurm. Marlurg (1921), p. 1. 

. 1923. Sh. Ges. Beford. ges. Naiurw. Marhurg (1922), p. 24. 

. 1924. Schr. Ges. Beford. ges. Naturic. MarMrg, XIY, (3). 
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EXPLANATION OF PLATES. 

Plate Y. 

Except where otherwise noted, the specimens are all in the University of 
Queensland Collection. 

All figures X 1*8 diameters. 

Acmtliopliyllum sweeti (Etheridge). 

Fig. 1. F 1652. Leetotype. Geological Survey of Queensland Collection. Regan’s, 
Reid Gap. Givetian. o, transverse, and h, vertical section. 

Fig. 2. F 4963. Burdekin Downs, hill behind fowlyard. Givetian. a, transverse, 
and b, vertical section. 

Pig. 3. F 4966. Burdekin Downs, hill behind fowlyard. Givetian. Transverse 
section. 

Fig. 4. P 5015, Burdekin Downs, anabranch of Burdekin R. near Big Rocks. 
Givetian. a, transverse and b, vertical section. 

Fig, 5. F 5012. Burdekin Downs, anabranch of Burdekin E. near Big Rocks. 
Givetian. a, transverse and b, vertical section. 

Dohmophyllum clarkei sp. nov. 

Fig. 6. F 4531. Holotype. Base of Fanning E. limestone, Fanning R. about 2 
miles upstream from Fanning E. homestead. Givetian. a, transverse and 
b, vertical section. 

Fig. 7. F 4451. Base of Fanning R. limestone, Fanning R. about 2 miles upstream 
from Fanning R. homestead. Givetian. Transverse section, young stage. 

Fig. 8. F 4924. Burdekin Downs, fence running North from East end of night 
paddock. Givetian. a, transverse and b, vertical section. 

Fig. 9. F. 4471 Limestone on road on left bank of Fanning R. about miles 
above Fanning R. homestead. Givetian. Transverse section. 

Fig. 10. F 5166. Burdekin Downs, limestone clam. Givetian. Vertical section. 

Fig. 11. F 5315. Reid Gap, portion 81v, parish of Wyoming, lower part of limestone, 
Givetian. Transverse section, young stage, 

Lyritelasma enrvaiuM sp. nov. 

Fig. 12. F 4423. Holotype. Base of Fanning R. Hmestone, Fanning R. about 2 
miles upstream from Fanning R. homestead. Givetian. o, transverse and 
b, vertical section. 

Fig. 13. F 4502. Base of Fanning E. limestone, Fanning R. about 2 miles upstream 
from Fanning R. homestead. Givetian. a, transverse and b, vertical section. 

Fig. 14. F 4453, Base of Fanning E. limestone, Fanning E. about 2 miles upstream 
from Fanning R. homestead. Givetian. Transverse section. 
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Plate VI. 

Except where otherwise stated, the specimens are all in the University 
of Queensland Collection. 

Pigs. 1-4 and 10-13 X 1»8 diameters. 

Figs. 5-9 natural size, 

Lyrulasmaf lophophyUoidea sp. nov. 

Pig. 1. P 5129. Holotype. Biirdekiii Dowuis, limestone dam. Givetian. Transverse 
section. 

Pig. 2. P 5'127. Burdekin Downs, limestone dam. Givetian. transverse and 

i, vertical section. 

Yciheia saUmni sp. nov. 

Pig. 3. P 5025. Holotype. Burdekin Downs, anabranch of Burdekin E. near Big 
Eocks. Givetian. Transverse section. A section of Disphyllum gregorii is 
also seen. 

Pig. 4. P 5022. Burdekin Downs, anabranch of Burdekin R. near Big Rocks. 

Givetian. Vertical section. 

C^ilceola sandalina sandaliUKi {Linn>aeus) . 

Pig. 5. P 5174. Burdekin Downs, limestone dam. Givetian. Weathered surfaces. 

Pig. 6. P 5175. Burdekin Downs, limestone dam. Givetian. Polished vertical 

section, showing opereulum at top. The apical part is damaged by 
weathering. 

Calceola sandalina ulta Eichter. 

Pig. 7. P 5173. Burdekin Downs, limestone dam. Givetian. Plat side, slightly 
w’eathered. 

Pig. 8. P 4465. Panning B. station, limestone on road on left bank of 

Panning E., about 1^ miles upstream from homestead. Flat side, weathered. 

Pig. 9. P 4466. Panning E. station, limestone on road on left bank of Panning R., 
alx)ut 1^ miles upstream from homestead. Polished vertical section. 

‘ ‘ Cpstiphyllum ^ ^ austmle Etheridge. 

Pig. 10. P 1652. Geological Survey of Queensland Collection. Lectotype. Regan’s, 
Eeid Gap. Givetian. a, transverse and b, vertical section. 

Pig. 11. P 4900. Burdekin Downs, fence running North from East end of night 
paddock. Givetian. Transverse section. 

Pig. 12. P 4901. Burdekin Downs, fence running North from East end of night 
paddock. Givetian. Transverse section. 

Pig. 13. P 5088. Burdekin Downs, limestone dam. Givetian. a, transverse and 
h, vertical section. 

Plate VII. 

Except where otherwise stated, the specimens are aU in the University 
of Queensland Collection. 

All figures X 1.8 diameters. 

' * Cystiphylluvi ’ ’ ef. pseudoseptatum Schulz. 

Pig. 1. P 4537. Panning E., dome in Fanning E. by cow paddock tank. Givetian. 
a, transverse and vertical section. 

Mesophyllum coUare sp. nov. 

Pig. 2. P 4392. Bed c, Panning E, limestone,, Panning E. about li miles above 
Panning E. homestead, Givetian. a, transverse and b, vertical section, the 
latter placed sideways owing to exigencies of space. 

Memphylhm {-OialUliopIiyllmi) fulium sp. nov. 

Pig. 3. P 4535. Holotype. Dome in Panning E. by cow paddock tank, Panning E. 
station. Givetian. a, transverse and b, vertical section. 

Pig. 4. P 4536. Dome in Panning E, by cow paddock t-ank, Fanning E. station. 
Givetian. Transverse section. 

Plate VIII. 

Except where otherwise stated, the specimens are all in the 
University of Queensland Collection. 

All figures X 1.8 diameters. 

Bi^phyllum gregorii (Etheridge). 

Pig. 1. P p34, Geological Survey of Queensland CoEection. Paratype, Began 's, 
Eeid Gap. Givetian. Transverse section. 
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Fig, 2. F 4437. Ba'se of Fanning B. limestone, Fanning B. about 2 miles above 
Fanning E. homestead. Givetian. a, transverse and I, vertical section. 

Fig. 3. F 4448. Base of Fanning E. limestone, Fanning E. about 2 miles above 
Fanning E, homestead. Givetian. Vertical section. 

Fig. 4. F 5021. Burdekin Downs, anabranch of Burdekin E. near Big Eocks. 
Givetian. a, transverse and h, vertical section. 

Disphylhim (or Macgeea) trochoides sp. nov. 

Fig. 5. F 4557. Holotype. Fanning E. station, windmill 3 miles ESE of homestead. 
Givetian. Transverse section. 

Fig. 6. F 4560. Fanning E. station, windmill 3 miles ESE of homestead. Givetian. 

n, vertical section; h, transverse section of young stage. 

Fig. 7. P 5246. Eeid Gap, portion 370 parish of Magenta, lower bed. Givetian. 
a, transverse and h, vertical section. 

Fig. 8. F 5248. Eeid Gap, portion 370 parish of Magenta, lower bed. Givetian. 
Transverse section. 

Fig. 9. F 4911. Burdekin Downs, fence running North from East end of night 
paddock. Givetian. transverse and h, vertical section. 

Fig. 10. P 4970. Burdekin Dowms, hill behind fowlvard. Givetian. transverse 
and h, vertical section. 

Disphylluin (or Macgeea) excamtum sp. nov. 

Pig. 11, P D42, Geological Survey of Queensland Collection. Holotype. Burdekin 
Downs. Givetian. a, transverse and h, vertical section ; e, transverse section 
of young stage, a shows the effect of crushing. 

Pig. 12. P 13 (in red), Geological Survey of Queensland Collection. Bufdekin 
Downs. Givetian. a, transverse and h, vertical section. 

Pig. 13. F 5322. Eeid Gap, portion 370 parish of Magenta, 30 ft. above lower bed. 
Givetian. Transverse section. 

Endoj^yllmi a'bditwni var. oolimna var. nov. 

Fig. 14. F 4274. Top of Panning E. limestone, road on left bank of Fanning E., 
14 miles above Fanning E. homestead. Givetian. Transverse section. 

Plate IX. 

Except where otherwise noted, the specimens are all in the 
University of Queensland Collection. 

All figures X 1.8 diameters. 

Bndoyliylhm ahditum var. eolumna var. nov. 

Fig, 1. F 4275. Holotype. Top of Fanning E. limestone, road on left bank of 
' Fanning R. 1^ miles above Fanning E. homestead. Givetian. transverse 
and h, vertical section. 

Favistella rheQiam (Freeh). 

Fig. 2. F 4409. Fanning R. limestone, on Fanning E. 14-2 miles above homestead. 

Givetian. a, transverse and h, vertical section. 

Fig. 3. P BD. Geological Survey of Queensland Collection. Burdekin Downs. 
Givetian. a, transverse and h, vertical section. 

FaseiphyUwn ryani sp. nov. 

Fig. 4. F 5018. Holotype. Burdekin Downs, anabranch of Burdekin E. near 
Big Rocks. Givetian. 

Fig. 5. F 5364. Calcium (probably Ryans Quarry). Givetian. a. transverse and 
&, vertical section. 

Spongophylhm immermm- sp. nov. 

Pig. 6. F Z82. Geological Survey of Queensland Collection. Holotype,^ Burdekin 
Downs, Arthur ^s Ck. Givetian. a, transverse and h, vertical section. 

Grypophyllvm sp. 

Pig. 7. F 4501. Base of Fanning R. limestone, Fanning R. 2 miles above Fanning 
E. homestead. Givetian. a, transverse and h, vertical section. 

PliATE X. 

Except where otherwise noted, the specimens are all in the 
University of QueeniEdand Collection. 

All figures X 1.8 diameters. 
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Grypophylliim compaetum sp; nov. 

Fig. 1. F 5317. Holotype. Reid Gap, portion 81v parisli of Wyoming, lower part 
of limeatone. Givetian. a, &, transverse sections, shows method of 
increase. ■ ■ - 

Fig. 2. F 5314. Reid Gap, portion 83 v parisix of Wyoming, lower part of limestone. 
Givetian. Vertical section. 

Fig. 3. F 5316. Reid Gap, portion Slv parish of Wyoming, lower part of limestone. 
Givetian. Transverse section. 

Fig. 4. F 5307. Reid Gap, portion Slv parish of Wyoming, lower part of limestone. 
Givetian. Transvei’se section. 

Siringophylhm qmsinormale sp. nov. 

Fig. 5. F 4528. Holotype. Base of Fanning E. limestone. Fanning B. about 2 
miles above Fanning R. Homestead. Givetian. a, transverse and vertical 
section. * 

Fig. 6. F 5139. Burdekin Downs, limestone dam. Givetian. Transverse section. 

Fig, 7. F 5247. Reid Gap, portion 370 parish of Magenta, lower bed. Givetian. 

transverse and fc, vertical section. 

Fig. 8. F 5081. Burdekin Downs, limestone dam. Givetian. Transvex'se section. 

Fig. 9. F 5083. Burdekin Downs, limestone dam. Givetian. Vertical section. 

String c^phyllum qua^ormale, var !. 

Fig. 10. F 5087. Burdekin Downs, limestone dam. Givetian, o, transverse and 
h, vertical section. 

Stringophyllmi quasinormale var. mia var. nov. 

Fig. in. F 5011. Holotype. Burdekin Downs, anabranch of Burdekin R. near Big 
Rocks. Givetian. a, transverse and b, vertical section. 

Fig. 12. F 5027. Burdekin Downs, anabranch of Burdekin R.- near Big Rocks. 

Givetian. u, transverse and b, vertical section. 

Fig. 13. F SOOT. Burdekin Downs, anabranch of Burdekin R. near Big Rocks. 

Givetian. a, transverse and b, vertical section. 

Fig. 14. F 5006. Burdekin Downs, anabranch of Burdekin R. near Big Rocks. 

Givetian. d, transverse and b, vertical section. 

Plate XI. 

Except where otherwise noted, all specimens are in the 

University of Queendand Collection. 

All figures X 1.8 diameters. 

Sirmgophyllvm ’bipartitum sp. nov. 

Fig. 1. F 4398. Holotype. Bed c, Fanning R. limestone, Fanning R. about 
miles above Fanning R. homestead. Givetian. Transverse section. 

Fig, 2. F 4396. Bed e, Fanning R. limestone, Fanning R, about 14 miles above 
Fanning R. homestead. Givetian, transverse section, b, vertical section 
along fossula and c, vertical section across fossula. 

Fig. 3, F 5366. Ryan’s Qy., Calcium, Reid Gap. Givetian. Transverse section. 

StringopTiyllvm irregular e sp. nov. 

Fig, 4..F 4904. Holotype. Burdekin Downs, fence running North from East end 
of night paddock. Givetian, Transverse section. 

Fig. 5. F^ 4895. Burdekin Downs, fence running N from E end of night paddock. 
Givetian. a, transverse and b, vertical section. 

Fig, 6. F 4893. Burdekin Downs, fence running N from E end of night paddock, 
Givetian. Yertical section. 

Fig. 7. F 4897. Burdekin Downs, fence running N from E end of night paddock. 
Givetian. Transverse section. 

Fig. 8. F 4906. Burdekin Downs, fence running K from E end of night paddock. 

I Givetian. Transverse section. 

Siriugophyllunt isactis (Freeh), 

Fig. 9. F 4365. Top of Fanning R. limestone, road on left bank of Fanning R., 
about 14 miles above Fanning R. homestead. Givetian. a, transverse and 
b, vertical section. 

Fig. 10. F 4366. Top of Fanning R. limestone, road on left bank of Fanning R., 
about 14 miles above Fanning R. homestead. Givetian. a, transverse and 
b, vertical seition. 

Fig. 11. F 4367. Top of Fanning B. limestone, road dn left bank of Fanning R*, 
about 14 miles above Fanning B. homestead. Give'^an. Tra'nsverse seetiom 
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The Royal Society of Queensland. 


Report of Council for 1940 . 


To the Members of the Boyal Society of Queensland, 

Your Council has pleasure in submitting the report for the year 
1940. 

Eleven original papers were read or tabled at Ordinary Mee%gs, 
and accepted for publication in the Proceedings ; three symposia 
held, and one meeting was devoted to exhibits. The average 
was thirty-four. ‘ , 

In terms of the Government decision that the Chief Secretary’s 
Department would pay a subsidy for printing on the basis of £1 for £1 
up to a maximum of £150 per annum on papers of value from a Qovea^ 
ment point of view, the Society has this year received a subsidy of i 
on the volume for 1939. Also, the University made available £15; 
the C.S.I.R. Publication Fund towards the of certam.papers. ;^ ®|ife 

subsidies the Council acknowledges with gratitude. 

There are at present 5 honorary life members, 4 life member, 4 
corresponding members, 198 ordinary members, and 3 
members. This year we have lost 5 members by resignation; 11 
members and 2 new associate members were elected. Severed 
are on active service abroad, and others are engaged in * 

work for the war effort. 1 ^ ’ 

’ ’ ' ^ ■ -'-'Til'. 

The rearrangement of the periodicals in the libr^try lias 
completed, and the librarian has finished a catalogue of the 
sectioiL. Two hundred and thirty periodicals are on our 
but many have not yet been received owing to war condi&N^^ 

Attendance at Council meetm^ w'pis m follows:— 

D. A. Herbert, ; D. 
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Abstract op Proceedings, 25th November, 1940. 


The Ordinary Monttily Meeting of the Society was held in the 
Geology Lecture Theatre of the University on Monday, 25th November, 
at 8 p.m., with Profe^or H. R. Seddon in the chair. Apologies for 
absence were received from Drs. P. W. Whitehonse, D. Hill, and A. J. 
Turner. 

Mr. R. I'. Langdon, B.Agr.Se., exhibited specimens and photomiero- 
eraphs of Claviceps pusiUa, the fungus responsible for ergot of Queens- 
land Blue Grass {DicmiUvm sericetm ) . This fungus has not previously 
been recorded from Australia. 

Dr. D. A. Herbert exhibited specimens of dahlia ^ected by fte 
yellow ringspot virus at present classified as Dahlia Yirus 2A. This 
disease appeared on seedling dahlias in 1939. 


The following papers were read: — 

(1) “Notes on Australian Cyperaceae V.,” by S- T. Blake, M.Se. 
“The Vegetation of the Lower Stanley River Basin,” by 

S. T. Blake, M.Se. . * csi i + i 

“Spherulitic Crystallization as a Mechanism of Skelem 
Growth in the Hexacorals,” by W. H. Bryan, M.C., D.Sc., 
and Dorothy Hill, M.Se., Ph.D. -d 

“Latent Infection in Tropical Pruite md the Part Played 
by the Geuus Gloeosporium,” by J. H. Simmonds, M.be. 

(5) “Prfeliminary Note on PhotoseMitization of Sheep ^ 

’ ■ RrwcAloria Irizantha,” by N. W. Briton, B.V.Sc., and T. B. 

e,.B.Se. 


( 2 ) 

(3) 

( 4 ) 


A paper by A. J. Turn®, M.D., F.R.E.S., entitled “Pragmenta 
Lepidopterolc^ca, ” was laid on tiid table. 


Abstract op Proceedings, 31st March, 1941. 

The Annual General Meeting of the Socirty was hdd m 
Denartment of Geology of the University on Mom^y, 31st March, 
1940 An apology was received from the Patron, Hrs Exe^n*^ t^ 
Governor Fifty-three members and friends were present. ^ 
of iKevioS annual meeting were read and eonfim^A 
Report^and Balance-sheet were adopted. Ifr. R. 

Mr N W. Briton, B.V.Se., were nominated for Ordinary MemberBinp. 

Hill; Hon. Librarian, Miss K. Watson; Hon. *, V a^ck 

and br F H. S. Roberts; Members of the Coimeil, Prof. J. 

S r W H. Hawken, Dr. D. A. Herbert, Mr. J. H. Smith, and 

Er M WMie; Hon. Auedtor, Mr. L.P. Herdsman. 

The 

Chair the President-Elect, '®The Stirfaae ^ 

called on tte ^ 

Sw S'SS^n^ihe^ rdSpreei.«»i the 

for the addrMS. 



vm. 


ABSTRACT OF PROCEEDINGS. 


Abstract of Proceedings^ 28th April, 1941. 

The Ordinary Monthly Meeting of the Society was’ held on Monday, 
28th April, in the Department of Geology of the University, with the 
President (Prof. H. R. Seddon) in the chair. Twenty-three members 
were present. The minutes of the previous meeting were read and 
confirmed. Messrs. R. Pennington, B.A., P.L.A., and N. W. Briton, 
B.Yet.Se., were unanimously elected Ordinary Members and Miss. M. 
Hardy, B.Sc., and Messrs. A. W. Beasley, R. H. Hyland, and V. N. Love 
were proposed for Associate Membership. 

Dr. W. H. Bryan exhibited a specimen of rhyolite collected by 
Mr. Arthur Groom from Binna Burra. The specimen is in the shape 
of an elongate fluted ribbon and was found inside a large cavernous 
spheruloid. Dr. Bryan demonstrated that the rhyolite was squeezed 
into the spheruloid through an irregular crack which acted as a die 
and imposed the uniform pattern on the viscous rhyolite in much the 
same way as ribbon” type biscuits are produced in a biscuit factory. 

Dr. M. White exhibited a sample of cumic acid derived from 
p-cymene. This was obtained by feeding sheep the p-cymene and 
re<^vering the excreted cumic acid conjugated with glycene in the 
urine. Hydrolysis of the conjugated product with dilute mineral acid 
readily yielded cumic acid. It is important to note that the oxidation 
in the animal takes place at the methyl grouping and not in the iso-propyl 
as occurs under laboratory conditions. 

Dr. P. W. Whitehouse exhibited two new, unattached echinoderms 
from early Middle Cambrian deposits of north-western Queensland 
that are similar, generally, to larval stages (the dipleurula and free 
pentacula stages) of living echinoderms. 

The following papers were read: — 

1. Additions to the Mosses' of North Queensland,” by H, N. 
Dixon. M.A., F.L.S., communicated by G. T. White, P.L.S. 

New species are described and new records given. 

2. ‘^The Devonian Tabulata of Douglas and Drummond Creeks, 

Clermont, Queensland,” by 0. A. Jones, M.Sc., communicated 
by Dr. D. Hill. 

Nine species and one variety, belonging to seven genera 
are d^ribed, and their fine structure noted; four of the 
species' and the variety are new. The genotypes of 
Striatopora and Oephuropora are discussed. The age 
indicated is Lower Middle Devonian. 


Abstract of Proceedings, 26th May, 1941. 

The Ordinary Monthly Meeting of the Society was held on Monday, 
26th ^ May, in the Department of Geology of the University, with the 
President (Prof. H. R. Seddon) in the chair. Twenty members were 
present. The minutes of the previous meeting were read and confirmed. 
Miss M. Hardy, B.Sc., and Messrs. A. W. Beasley, R. H. Hyland, and 
y. N. Love were elected Associate Members, and Miss K. W. Robinson, 
M.Sc^ Mss B. J. Money, B.Sc., Mr. N. T. M, Yeates, B.Agr.Se., and 
ito. J. G. H. Hoeben, B.V.Se., were npun^ted for Ordinary Member- 
TOp. It was_ announced ^ that, the. literature 
subjects . 
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Tlie President communicated the paper ‘‘Variations in the vulval 
linguiform Process of HcBm^nchus coniortus/’ by P. H. S. Roberts, D.Sc, 

Dr. Wade exhibited specimens of “zehra” rock from Argyll 
Station, in the Kimherleys, probably from the Cambrian. The zebra- 
like markings are possibly due to leaching. He a-lso showed salt crystals 
with stepped faces from a lake on Keratta Station. 

Normally, tyrosine is excreted in a completely oxidised state as a 
phenol, but this process is interrupted in persons suffering from 
alkaptonuria, and homogentisic acid or p-hydroxyphenylpyruvie acid 
is excreted. A number of the reactions of the former substance obtamed 
from the urine of a person with this rare error of metabolism were 
shown by Mr. J. P. Callaghan. 

TVTiaR Watson exhibited a very large Ghama sp. from 17 fathoms 
in Boucaut Bay, near Darwin ; and also a number of aboriginal ^one 
implements collected by Mr. H. V. V. Noone, mainly from E. Sibley s 
sand pit at Lindum. These included a number of types already known 
from south-east Queensland, and some, mainly the arapia, a semi- 
discoidal piece, and a few microlithic pieces new to the locality. A few 
elouera from Bundaberg were included. 

Mr S T Blake exhibitea HalophUa cvalis and Zostera mmUeri 
eoUeeted in flower and fruit in December on the sandbanks off Myora, 
in Moreton Bay, where they are important colonisers. 

Dr M White exhibited (1) a peanut (Aradiis) growing in a fimgus 
and showing aerial fruiting. A secondary growth of fun^ envelop 
part of the plamt; (2) portion of a stone-like impaction taken from the 
omasum of a cow that had died from earth eating; (3) a number of 
calculi composed chiefly of OaCOj taken from the urinary tract of sheep. 

Prof. Seddon exhibited a marstipial bone taken from the pa^^ of 
a cow ; also a maize unsheathing tool used by the Maoris and made from 
the rib-bone of an ox. 

Dr Hill exhibited Prvtoccmites pkmorhiforims and f Pseu^metHes 
ammonitiforrms, with associated braehiopods and gastropods, from 
por. 86, par. Neerkol, west of Ro<^ampton. 


Abstract of Pkocbeding, 30th June, 1941. 

The Ordinary Monthly Meeting of the Society was h^d on. 
Monday, 30th June, in the Sir William Macgregor Se^l 
with the President (Prof. H. R. Seddon) in the chair. Abotrt 
were present. The minutes of the Pf 
conflrLd. Miss E. W. 

Mr N T M Yeates, B.Agr.Sc., and Mr. J. G. H. Hoehen, B:¥.Sc^ 
Sected Ordinary Members. The following papers were read and 

discussed : — . . „ , 

1 “ Note on a grooved and polished granite snrfaee **®*^®®^ 
Western Queenslandf” by A. Wade. 

to be aboriginal artefacts rather than of glacial ongm. A revmp.m 
knowledge of Cretaceous glacial action in Australia was ^vea 

are dekoriled. and metlioda and resnlts given- Meete 
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rate, rectal temperature, respiratory rate, and weight loss were 
measured. Atmospheres of dry bulb temperatures 70-110° P., and of 
relative humidities 25-95 per cent, were used. Modifications of 
reactions by varying the amount of drinking water and the protein 
level of the diet were also studied. Australorps were compared with 
White Leghorns Pour hens were used in each experiment. Pigures 
were given of individual and seasonal variations. Physiological results 
were given in some detail, and the following practical applications 
recorded : — Temperatures above 80° P. produce disturbances. Tempera- 
tures of 100° P. and above cannot be withstood for seven hours, 
especially if humidity is high. Humidity is of consequence only at 
high temperatures. Good water supply into which fowls can dip head 
is required. The protein level of the diet is apparently immaterial. 
A rectal temperature of 113° P. is the highest the fowl can reach 
before developing heat stroke. White Leghorns can definitely 
withstand heat better than Australorps. 

3. Reactions of the Rabbit to Hot Atmospheres.’’ D. H. K. Lee, 
K. Robinson, and H. J. 6. Hines. Effects upon respiratory volume 
as well as heart rate, rectal temperature, respiratory rate, and weight 
loss were studied. The effects of atmospheres of different composition, 
different amounts of drinking water, and repeated exposure were 
examined. (See previous paper.) One rabbit (male white angora) 
was used in each experiment. Physiological results were given in 
some detail, and the following conclusions reached: — The tolerance 
of the rabbit resembles that of the fowl. Half replacement of water 
improves the rabbit’s reactions. Seasonal variations are complex 
and important. The respiratory rate may rise to 720, but tidal volume 
is little reduced. Individual variation is fairly great. 

A ‘^Reactions of the Pig to Hot Atmospheres.” K. Robinson and 
D. H. K. Lee. Studies were made in parallel with those upon the 
rabbit. The following conclusions were reached: — The tolerance of 
the pig for hot atmospheres resembles that of the fowl and rabbit. 
Humidity is important at high temperatures, but not at intermediate 
temperatures. The respiratory rate may rise to 280, but the tidal 
volume is reduced to a half or less. Unlike the fowl and the rabbit, 
the pig’s reactions to heat include a definite rise in pulse rate. Half 
replacement of water is accompanied by definite improvement in the 
reactions. Atmospheric conditions between experiments are of import- 
ance. Variatian between individuals may be large. Salivation up to 
500 CCS. per hour may occur. Growth and meat quality are not 
affected by severe heat experiences. 


Abstract of PROCEEa>iNGS, 28th July, 1941. 

The Or^ary Monthly Meeting of the Society was held on Monday, 
28th July, in the Department of Geology of the University, with the 
President (Prof. H, R. Seddon) in the chair. About thirty were 
present. The minutes of the previous meeting were read and confirmed. 

Mr C. E. Ogilvie exhibited pads of grass seed {Aristida arenaria 
and A. mthoxanthoides) and of hardened mud from the legs and feet 
of sheep. 

A discussion on *'Seientifio Somdftes Sh P'os^war Organisation” 
was heW, The Presideat (Pft^ in inlxoduciiig: the 
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discussion, considered that post-war organisation should be planned, 
and that the Society should give whatever ai^istanee it could to make 
such plans scientifically sound. 

Prof. J. Bostock emphasised that the community needed to prepare 
plans to combat post-war economic difficulties, and that the scientific 
method should be used in the preparation and execution. As much as 
possible should be done to reduce the psychological conflicts in 
individuals due to social insecurity, for these conflicts adversely affected 
the health of both individual and community; they created an emotional 
bias which is inimical to clear reasoning; in his opinion the desired 
social security could not be obtained without socialisation. He urged 
that post-war construction be viewed from the psychological standpoint. 

Prof. D. K. Lee asked that administrators, through scientists, should 
be acquainted with the great biological laws, for no plan could succeed 
which contravened these laws. In any changes made, man should be 
allowed freedom of expression, without which he could not exercise his 
power of abstract thought ; he should be given security, without which 
creative effort is impossible ; he should have optimum nutrition, 
particularly in the ^'outback’’; more should be done in the prevention 
of ill-he^dth; and communal effort should be fostered, but without fee 
elimination of competition. 

Mr^ G. Sdiindler, Dr. Lockhart Gibson, Mr. F. Gipps, Prof. B. W*. 
Haisfeiij Mr. 5. Hines, and Mr. K. 'V. Kesteven Joined m the 
Po&fe.m that the plans should not submerge the 

should be shown how best to use their leisure; 

make it impossible for ^^gressor 
nal5<^ oAeii; feat al administrators should have training 

in the boimfeSe and’ be taught administration; 

that social security feoidd beieon^dei^ an e^aatial for all; and that 
plans made should feclude sbih# for of waste in the 

dissemination of results of 

Mr. H. T^on mowd that lye form^ to eon^der how 

the Society might assist in planal]^ ahS fee Prol B<^>ck, 

Prof. Lee, and Mr. Hines wer^ a^poiiried. 


Abstract op Proceei>in€^ 2^® 5 ' ^ ^ 

The Ordinary Monthly Meeting df fee Soeietj^ 

25th August, 194:1, in fee Departoent of df 

with the Vice-President, Prof. D. BL K. Lee ih 
members were present. The minute of .fee 
confirmed. Prof. Lee asked permission to res^ 
following are authors’ abstracts: — , 

^^Beactions of the Cat to Hot 

D. H. K. Lee. Investigations were made in parallej 1 ^% i 
Fowl, Rabbit, and Pig. Effects upon respiratory volnnsto 
rate, rectal temperature, respiratory rate and Weight 
The effects of atmospheres of different composition, ^ 

of drinking water and repeated exposure were examiii^^ 
results were given in some detail and the followih^ 
reached ^ — ^The cat shows far less reaction to heat fean fee 
or pig. Temperatuies of 105 degrees F. camot fee 
humidiily ; is Above 65 p^ 'cent' Huihidity h^ a definii^; 
.replAidEnent of wat^, Affects ;Ofi|':tidai'ahd 
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pulse rate tends to rise with rectal temperature. Tidal volume is only 
slightly reduced with rise of respiratory rate. Increased respiratory 
evaporation comes into action before body temperature rises. At body 
temperatures above 104 degrees F. use is made of saliva to increase 
evaporation from its coat. 


“Reactions of the Dog to Hot Atmos-pheres.” — ^K. Robinson and 
D. H. K. Lee. Methods of investigation were similar to those of the 
cat. The following conclusions were reached:— The tolerance of the 
dog to hot atmospheres is slightly greater than that of the eat. The 
The effect of humidity is marked. With rise of respiratory rate tidal 
volume is greatly reduced up to ^ of the usual value. Half replace- 
ment of water is accompanied by definite improvement in the reactions 
Marked acehruatisation to hot atmospheres was developed. Open- 
mouthed panting occurs at low body temperature. At a rectal 
temperature of 105 degrees F. the dog nears a crisis. At 109 degrees F 
“staggers” develop. 


“.^octipws of the Sheep to Eot Atmospheres.” — ^D. H. K. Lee 
and K. Robinson. Studies were made on merino wethers in parallel 
with those on the eat. The following conclusions were reached : — The 
sheep IS outstanding amongst domestic animals in tolerating hot 
atmospheres, withstanding for seven hours a temperature of 110 
de^ees F. with 65 per cent, humidity. Humidity is important, showing 
a close resemblance to man and the dog. Respiratory rate may rise to 
2^ per m^mute while the tidal volume is little reduced. Replacement 
of water is accompanied by some improvement in reaction. Panting 
feature, occurring only at a rectal temperature of 

^terts addressed the meeting on “Methods of 
“ Sheep.” He outlined the predisposing 
taetors which render sheep attractive to the primary fly and then 

factors are best countered. ^ The main 
of plain-bodied as opposed to 
trnTiis ^ sheep; (b) culling sheep with other predisposing conforma- 
T\ eristics; (c) Mule’s operation; (I) Carcase 

swabbing; (/) Crutching. The lecture 
photographs and a film taken and exhibited by 


Abstract of Proceedings, 29 th September, 1941 . 
Dena^ent'5^f^nl^®^^^f Society was held in the 

Di^cto? orthe"" extended to Mr. R. E. Holttum^ 

prSusmLwSi Gardens, Smgapore. The minutes of the 
previous meeting were read and confirmed. 

Flor^N^ Contributions to the Queensland 

riora No. 7, of which the following is the author’s abstract:— 

since of ' Queensland made 

Vol M DU 6 ^ 87 ^ A Previoim contribution (these Proceedings, 
several species are described, and 

(HiehailM^ or One family 

^ added I^o^amacw) 



abstbact of peoceedings. 


xm^ 


During the discussion on the paper it was resolved, on the 
of Mr H Tryen and Mr. White, that a committee, consisting or Mr, 
White,' Dr. Herbert, Mr. Francis, and Mr. Blake investigate, m assMia- 
tion with workers in other States, the possibilty of the pubhcation of an 
eighth volnme of Bentham’s “Flora austrahensis.” 

Mr. J. Hanson-Lowe gave an address on “ The Climate of the 
South Chinese-Tihetan Borderland.” He said that two-seasonal (wet 
and dry) South-eastern Tibet lies on the marginal fringe of Monsoon 
4 pi a, ” and is a transitional area in which the dry, highly contmental 
climate of West Tibet contends with the farthest outpost of the sub- 
tropical monsoon climate, the peculiar relief (mdnlatmg plateau 
incised by tremendous gorges) permittmg pen^ration of sub-tropical 
conditions far inland, vw the river trenches. To explain the su^er 
thunderstorms of the rainy season, it is suggested that the 
circulation of the main air-mass, even in summer, is from a westerly 
quarter; the monsoon air, largely dried after its 
lufty Ta Hsiieh Shan, and warmed by compression on its descent to 
the plateau, is undercut by the cool mam air-flow, « 

following adiabatic cooling, and causing storms to come froni 
westerly^ or north-westerly quarter. Mr. Hanson-Lowe was accorded 
a vote of thanks for the address. 

Mr. H. Tryon exhibited two rare botanical books. 


Abst^c?e of Pboceedings, 27th October, 1941. 

The Ordinary Monthly Meeting of the Society was held in the 
Department of OeMogy of the Univeraity on Monday, 27ft October 
with the President (Prof. H. E. Seddon) m the chair. Twentydw 
Members were present The minutes of the previous meetmg were 

Dr D. TTiP read a paper “The Middle Devoni^ Eugo^ 
Queensland HI Burdekin Downs, Fanning B., and Beid Ga^ Norft 
Queensland!” Mhstrort— Twenty-three species of Bngosa, fif^n ^ 
tipm Ticw are described from fte liiifeston^ of the Oiaxters Towere 
and Townsville districts, with some disei^ons on fte ^nera 

families tT which they are assigned. The fa^ ^ 

lamiues to w i -nuDer Honsd (qmdng&tmmm) and Bikmel 

^iuassenKdm. u ^ ^ <3ivetian^-and more narrowlyi fta* 

cohered by fte 

C T White exhibited specimens of 'MmSi.' 

UBvb Leiohharm F. Mnell., and 
pi^S) The first is found in Eastern AustraLa 

Queensland ft 

demand for the dried leal. V ^ ^ 

D. Eo^oo3&i has ^Zmm 

stated he knew of no authentic recoros, it is 

Adelaide-Perth railway. 


"^,1 lir II 

, exhiMioif ■" 
along fte 
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Dr. Roberts demonstrated the stick fast flea, Echidnophaga gaUmacea, 
recently found near Boonah. This is the flrst authentic record of the 
species in Eastern Australia. The fi!ea attaches itself to the head of its 
host; poultry is the chief domestic animal affected, hut it occurs also on 
native hosts. Control measures were suggested. 

Dr, White exhibited specimens from the Stassfurt salt deposits, a 
beautifully-finished old blow-pipe, a new type Squibb funnel^ and a 
large magnesium oxalate calculus from a horse. 

Mr. Tryon exhibited a jasper artefact from Russell Island, 
obsidian from New Zealand, a Maori tiki, and a necklace of beads from 
Zimbaye, S. Rhodesia, believed to be of Persian workmanship. 

Mr. R. F. Langdon exhibited a specimen of the aseigerous stage of 
the ergot of Isdhmimm aiistrole. This is one of four new species of 
CUfmBps reoehfly discovered in Queensland. Along with 0. Fusida, 
the;^ are indigenous to Australia, and we now know that the ergot fungus 
Ofccnrs Rurally in all continents. 


Abstract op Proceedings, 24th November, 1941, 

A special meeting was held in the Geology Department of the 
Diiiversity on Monday, 24th November, at 7.45 p.m., with the President 
{Prof. H. R. Seddon) in the chair, to consider a proposed amendment 
to Rule 19. It was resolved to amend Rule 19 by replacing the amend- 
made in July, 1933, by the following, on the motion of Dr. W. H. 
and Prof. H. 0. Richards. '‘The senior non-official member 
shall retire anually, and be not eligible for re-election as 
i/joh4i0|cial member for one year.’' Mr. Henry Tryon, C. T, White, 
K A, Perkins spoke against the amendment which was carried, 
llr. Henry T^on then announced his retirement from the Society, as 
A piutest i^ainst the passing of the amendment. 

Meeting was held in the Department of 
Monday, 24th November, 1941, at 8 p.m. 

S- SeMon) in the chair. About thirty 
minutes of the previous meeting were read 
Scofield, B,Sc., was unanimously 
The report of the special committee to 
Sind Post-War Reconstruction” was read, 
if was ^^Ived on the motion of Mr. Perkins that it be duplicated 
wd circulated for the consideration of members, and again discussed 
at an -^irly meeting. 


Mr. P. A, Perkins gave a brief account of his preliminary study 
of a large collection of fossil insects from Mt. Crosby. About 6,000 
specimens have already been obtained. He showed drawings of some 
homopterous tegmina which he intends to describe in the near future. 
Papers on the representatives of other orders will follow. Some of 
his material was recently obtained by Mr. J, H. Simmonds, senr., who 
collected the first fossil insects from Denmark Hilh Ipswich, in 1890. 
Specimens of the wings of Eomopiera were ti^iedi 
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l!he foUo^g Institations, Societies, etc., are on our exchange list, and publications 
are hereby gratefully acknowledged. Owing to war conditions, many of onr ex- 
changes have temporarily lapsed. 


Aegentine — 

XJniversidad Naeional de la Plata. 
XJniversidad de Buenos Aires. 

Attstealia — 

Ooiumonwealth Bureau of Census and 
Statistics, Canberra. 

Department of Agriculture, Melbourne. 
Department of Mines, Melbourne. 
Boyal Society of Yietoria. 

Field Naturalists’ Club, Melbourne. 
Council for Scientific and Industrial 
Beseareb, Melbourne. 

Australian Chemical Institute, 
Melbourne. 

Department of Mines, Adelaide. 

YTaite Agricultural B^earoh Institute, 
Glen Osmond. 

Eoyal Society of South Australia. 
Boyal Geographical Society of Aus- 
tralasia^ Adlelaide. 

Public Idtuary, Museum and Art 
Gallery, Adelaidew 
University of Adelaide. 

Standards Association of Australia^ 
Sydney. 

Naturalists’ Society of New South 
Wales, 

Department of Agriculture, Sydney, 
Department of Mines, Sydney. 

Boyal Society of New South Wales. 
Linnean Society of New South Wales. 
Australian Museum, Sydney. 

Public Library, Sydney. 

University of Sydney. 

Botanic Ardens, Sydney. 

Australian Veterinary Society, Sydney. 
Queensland Naturalists ’ Club, Brisbane, 
Department of Mines, Brisbane. 
Queensland Museum, Brisbane. 
Department of Agriculture^ Brisbane. 
Boyal Geographical Society of Aus- 
tralasia (Queensland), Brisbane. 
Boyal Society of Tasmania. 

Mines Department, Hobart. 

Mines Department, Perth 
Royal Society of Western Australia. 
North Queensland Naturalists’ Club, 
Cairns. 

Department of Fisheries, Sydney. 
Technological Museum, Sydney. 

McCoy Society, Melbourne. 

National Museum, Melbourne. 
Australian Institute of Mining and 
Metallurgy, Sydney. 

State Statistician, Queensland, 


Bedgium — 

Academie Boyale de Belgique. 

Soeiete Boyale de Botanique de Bel- 
gique. 

Societe Boyale Zoologique de Bel- 
gique. 

Brazil — 

Institute Oswaldo Cruz, Bio de Janiere. 
Ministerio de Agricultura Lidustria y 
Commercio, Rio de Janiero. 
Institute de Biologia Vegetal, Bio de 
Janeiro. 

Universidade de Sao Paulo, 

British Isles — 

Royal Botanic Gardens, Hew. 

British Museum (Natural History), 
London. 

Cambridge Philosophical Society. 
Literary and Philosophical ^ciety, 
Manchester. 

Leeds Philosophical and Literary 
Society. 

Boyal Society, London. 

Oonchological Society of Great Britain 
and Ireland, Manchester. 

Boyal Empire Society, London. 

The Bristol Museum and Art GraHery. 
Imperial Bureau of Entomology, 
London. 

Imperial Agricultural Bureau, Aberyst- 
wyth. 

Boyal Society of Bdinbtp:^ 

Botaneal Socie^ of Ediiuifiir^ 

Boyal Dublin Socie^, 

Boyal Iri^ Academy, DuWa. 
Bothamsted Experimental StaMmi. 

Canaua — 

Department of lOnes, Ottawa. 

Eoyal Astronomiml So^e;^ of Ctoada. 
Boyal Society of Osnada. 

Boyal Canadian Ins^ale. 

Nova Scotian InstitEite of jSetaca. 
Department of Agrieotarev Ottawa* 

Ceylon — 

Colombo Museum. 

Cuba — 

Sociedad Geografica de Cbba, Mabsim* 
Universidad de BEabana. 

Denmark: — 

The Univermiy, Gk^pe a x ba g e n. 

Finland — 

Societas pro Fauna et Floara 
Hels&ki. 



XVI. 


PUBLICATIONS EECEIVED. 


Fbance — 

station Zoologique de Cette. 

Soeiete des Sciences naturelles de 
l^Ouest. 

Museum dTOstoire naturelle, Paris. 
Soeiete botanique de Prance. 
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